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SPECIAL SECTION i SHOPWORN GUIDE 

1 1 5 introduction 
116 Benchmark 

Build a flat stable 
workbench for 
your shop, 

124 One For Al l 

Get stationary-tool 
performance from your 
portable power tools 
with our innovative 
power-tool table. 

142 Piece- Keeper 

Build our compact and portable small -parts cabinet. 

SCIENCE/TECHNO LOGY 

79 PM Tec h U pdate 

Read about the latest innovations, architecture, 
space, aviation, marine and energy. 

1 1 0 How f Bombed Gaddafi 

A US Air Force Combat Pilot tells his personal 
account of an American blow against terrorism. 

AUTOMOBILES 

78 PM Long-Term C ar T ests 

Here's our report on the Nissan SE pickup, 

Ford Taurus LX and Oldsmobile Delta 88. 

Automotive engineering is the real star 
of this TV megahit. 

90 Aslan Invasion 

We test 8 captive imports with rock-bottom 
prices and mixed parentage 
95 Gotcha! 

We test 1 0 pocket-size radar detectors against 
the top-rated full-size Escort. 

99 We Have A Wi nner I 

A California reader drives off with a Nissan 
Hardbody V6 in Our Custom ize-This-Truck contest. 

149 Saturday Mechanic 

Use our guide to troubleshoot your EGR system. 

EL ECTRONICS 

106 Digital Audio Cassettes 

How do they compare to the compact disc? We tell 
you in our exclusive test report on the first DAT 
recorders to hit the street in Japan. 

BOATING/OUTDOORS 

102 Muscle Boats 

Five of America's hottest sport boats Jock horns 
in a classic performance battle. 




133 The Better Home 

Learn the pros and cons of home equity Joans. And 
how to install a deadbolt lock. 
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Editor's 

Notes 



One of the Liberty Squadron hefoo. 



T o lell you the truth, Fm pretty sick of Don Johnson. Fm tired of hearing 
from alt the women here in the office ubout what a hunk he is. I'm tired of 
seeing his rock videos on television. I'm tired of seeing him in Pepsi-Cola 
commercials. 1 mean, really. Can one guy be this good looking, this cool, this 
successful, and be red/? The only thing about Don Johnson that Fm not tired of 
ia his car on “Miami Vice/ 1 This year, it's a Ferrari Testarossa. For the past 
two years, it's been a Ferrari 365GTB4 Daytona Spyder. At least that's what 
I thought, until we started to research this month's cover story on all those 
fabulous cars you see every Friday night on “Miami Vice,” As it turns out, the 
cars driven by Don Johnson aren't always quite what they appear to be. Some 

of his “Ferrara" are replicas or kit 
cars or even built-from-scratch 
stunt cars. You'll also see every- 
thing from exotic imports to cus- 
tomized street machines to per- 
fectly restored 1960ft musclecars in 
any given episode of the show. And 
even if the plot stinks some weeks, 
if you're a car freak like me, "Mi- 
ami Vice” can still be a treat for the 
eyes, * . . Since April 16 , 19S6, 
we've been trying to develop the 
article that begins on page 110, 
April 16, 198o is the day after the 
bombing of Libya by LT.S. Air 
Force and Navy planes. In alt those months, our requests for interviews of 
pilots who flew the mission fell onto deaf ears at the Pentagon. “'Can't do it for 
security reasons/ 1 was the usual reply. Then, suddenly, in April of this year, 
almost a year since the day of the original mission, attitudes changed. We 
suddenly received permission from the Department of Defense to speak not 
only to pilots who flew the mission,. but even to the mission commanders. Our 
article, How 1 Bombed Qaddafi, is a first-person, eyewitness account of what 
Lt was. really like in the cockpit of the lead F-l 1 IF that swooped in on Tripoli in 
those fateful minutes last year. Because there is still a fear that Qaddafi has 
death squads in this country trying to identify pilots who took part in tho 
attack, we promised not to reveal 
the officer's name who wrote the 
article far us. Too bad. We like to 
give credit where it's due. And this 
Air Force officer is a hero in my 
book. - . . Those of you who read 
magazine mastheads will note lota 
of changes on oute this month. Let 
me bring you up to date on what's 
been going on around here. First, 
just when he was getting goad at 
being our Boating/Outdoors Edi- 
tor, we switched Tim Cole over to 
our Scieuce/Technology/Aerospace Editor slot. Joining our staff several 
months ago as Aviation Contributing Editor is Fred Mackerodt, who flies a 
1971 Piper Aztec Turbo and is multi-engine and instrument rated, Mackerodt 
will be giving you the pilot's-ayc view of eveiything happening in spurt 
aviation in the coming months. 

Taking over Tim Cole's slot as the Boating/ r-. * 

Outdoors Editor is Joe Skorupa. an arid out- 
doursman and a guy who will be putting the „ 

pedal to the metal in all our future boat tests. / ‘ V 8 U| aiiam 

Lastly, in our Editorial Production Depart- 
ment, Deborah Frank steps into the hot sent as 
Production Editor; no easy job. Til next time r 



ikorupa, Frank, Madkerodt 
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When ESCORT was introduced in 1978, 
its radar warning was merely astonishing. 
Then the improvements began 



“If you can Jirtngine the Turbo Poncho of the 
radar detector*, this It M7 That was Car and 

Driver's verdict on the first ESCORT 

The comment referred to ESCORT’S 
astonishing performance, but it anticipated 
something more. Just as Porsche Keeps 
refining its elastic 9J1. our engineers now 
have nine years of technical advancements 
built into ESCORT. 

Mar* powtr under the hood 

While car makers talk about horsepower, 
engineers measure 3 detector's radar-finding 
ability in dB. Today's ESCORT is significantly 
more powerful than the one that drew super- 
tatives from Car and Driver nine years ago; 
10 dB more sensitive on X band, 13 dB on 
K band 

Our engineers never stop researching, 
and when they make a breakthrough, it goes 
Into production immedrately. Consequently, 
ESCORT performance is always at the fore- 
front. tn Its most recent test of ESCORT. Road 
& Track wrote, 'L. it is highly recommended" 

Since then, our engineers have added 
an extra 2 dB to ESCORTS sensitivity on both 
bands. Imagine what Road & Track wo uld say 
now. 

Rash Id rejection too 

Of course, there's more to defection 
than simply Issuing a long-range warning. 
The warning must be real. No false alarms. 




RASHID 

n&wm 1- * spectrum anat^M* stamwi* tJw traira wkfth 
nt Hh*™Sc»il KH1 IPir iHfipranc-jj bfirw^fm. rada* ondftashKl 



When the FCC cleared the Rashid VRSS 
collision warning system for operation on K 



band, there was no Known way to distinguish 
between Rashid and radar. But our engineers 
came through again. Our AFR fc (Alternating 
Frequency Rejection) circuitry automatically 
isolates and neutralizes Rashid signals, yet 
leaves ESCORTs radar detection capability 
undlminished for your protection. 

The full ndtr report 

In addition to tong-range warning, 
ESCORT also pioneered s full-disclosure 
warning system that tells. you everything you 
need to Knew about the radar it finds. At 
first radar contact the alert lamp responds 
and the analog meter Indicates radar 
strength. Simultaneously you will hear an 
audio warning-pulsing slowly when radar is 
weak, quicker as you near, then constant as 
you approach range. 

■i 

ftnrtf-tWLED S^ghM Slr*n£Cr> H^nnwlf/Dly 

A-id Semw Merer Sfriitii 

ESCORT also provides separate warning 
tones for each radar band. And we've added 
a Mute function for your convenience: once 
you've noted the warning, touching 3 switch 
mutes the audio warning, yet leaves the 
detection circuits fully armed for the next 
encounter. 

Character reference 

Our policy of continuous refinement has 
prompted theexperts at Road £ Track to say r 
"Externally, the ESCORT has changed hardly 
at all over the years; intameJjy r it has under- 
gone several major revisions, each estate 
llshing new performance standards in the 
field'' 



Nmr ■■me ill) whipping 

We build ESCORT In Cincinnati and we 
sell direct to our customers only. Call toll 
free. Orders in by 3:00 pm eastern time 
Monday through Friday go out the same day 
by UPS. end we pay shipping. Overnight 
delivery is guaranteed by Federal Express 
for SIC extra, 

tih-k navad giunntM 

rf you’re not fully satisfied within 30 days, 
return your ESCORT We ll refund all your 
money, including return postage, with no 
questions. 

More than a minion drivers put their bust 
In ESCORT, Vburs is just a toll-free call away. 



iMOIIT *Nt (OH res. add S1348 to) 

TOLL FREE- ..M0-M3-JSM 

[Phqne M F 8 11. Sal 0 ^aO. Sun tOS^ST) 




By mall send to address below. All 
orders processed immediately- Prices 
s&gtitiy higher for Canadian shipments. 

ESCORT 

RADAR WARNING RECEIVER 



Cincinnati Microwave 
Department 0687? 

One Microwave Plaza 
Cincinnati, Ohio 45249-9502 

C 1967 Oncmnjti WiPWM, HK. 
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Wood aft&f six years of outdoor exposure. 



The price of wood has doubled in the past fifteen years. 

That makes the wood in your house, in your deck, in your 
fence a growth in vestment, .unless it J s been unprotected and 
exposed to the elements. 

Unprotected wood will split and warp, It's a sure victim of rot, 
mildew and decay. 

DAP® WoodHfe* Ciear Wood Preservative can prevent all this from 
happening, fts special formulation combines a water repellent 
with a wood preservative in a single product. In one application, 
Woodlife penetrates wood to protect it and extend its useful life. 

£o r a few brush strokes how 
can make the difference between 
a sound, secure investment and a 
major loss just a few years down 
the road. 

No financial adviser can do 
better than that. 



Depend on 
DAP 4 



POPULAR MECHANICS * JULY 1907 



Hu 





Dream Car Come True 




Rdtom) '66 Miudtdng tamwilblc ll the handiwork of JchJegd. 



■ want you to know what an 
inspiration POPULAR ME- 
CHANICS' May 1985 Car Carr 
Guide was to me, Vour fea- 
ture Affordable Dreams 
(page 138) is the story that led 
me to choose an American 
car, 10 to 20 years old. to 

restore to like -new condition. 

My choice of car was, as 
you can see from the photo, a 
Mustang convertible, I 
owned a '36 Ford convertible 
in college so the Mustang 
was a natural follow up. 

I found the '66 in Cliicago in 
the fall of '85, with 88,000 
miles on its odometer. After 
checking over the sheetmetal 
with a magnet to see if any 
body putty was hiding colli- 
sion damage, I took the con- 
vertible for a test drive, The 
exhaust manifold was blowing 
like a jet plane, but the car 
was actually in quite good 
condition — except for some 
serious rust on the trunk 
floor, some on the frame, pan 
and fenders, 

I got to work in my small 
unheated garage attached to 
the house and by the Fourth 
of July last year it was ready 
to rod — so ready that it ted 
the parade in our Edgebrook 
celebrations on the Fourth. 

My daughter, Margie, is 
now using it at Indiana Uni- 



versity. She’s got her college 
convertible just as I had 
mine! Thanks for starting me 
on the project. It was a tough 
job, but 1 had more fun with it 
than anything I’ve tackled in 
years. JACK SCHIEDEL 
CHICAGO. 1L 

Great 

Projects — By 
Any Name 

The description. 14 shed" in 
your fabulous project Multi- 
purpose Utility Shed (page 
60, Apr, '85) undervalues a 
building that houses my 
Honda Accord, tractor, mow- 
er, snowblower, small tiller 
and a few other pieces of 
equipment as well. I built 
mine Iasi summer and refer 
to it more accurately as my 
"garage. 11 DAVID GUMMING 
WARMER, NH 

I've received a lot of compli- 
ments on my Backyard Bam 
which J modified to suit our 
needs. My wife enjoys gar- 
dening, and for my work l 
installed water and electricity 
and have an infrared gas por- 
table hearer that I use on 
chilly spring and fall days. 
The loft stores all of our sea- 
sonal furniture. 

FRED J. PALMER SR. 

BROADVIEW HTS. . OH 



Readers For Life 

Thanks from the bottom of 
my wallet for your item, 
"Caddy Oilers Revised" 
about excessive oil consump- 
tion in the 4- 1 -liter V8 engine 
(Car Oink, page 24, Aug. 
'66). 1 was burning 3Vj quarts 
every 1000 miles and the 
Cadillac dealer said it was 
normal! I received no notice 
from Cadillac and was at wits' 
end until t saw your explana- 
tion about GMs robots not 
installing piston rings at the 
required offset. I contacted 
another dealer who also saw 
yentf article. He found that six 
of my eight pistons had the 
wrong setup and corrected it 
at no cost. I now use no oil 
whatsoever. I don’t know 
how much you saved me, but 
I know it was a bundle 1 Once 
again, when one of my four 
boys asks, "Where'd you 
leant that. Dad?" The answer 
will be, “In PM.” A subscrib- 
er for life. RICHARD L. LANG 
SWARTZ CREEK. Ml 

Little did I realize that I'm 
older than PM, which I now 
know is celebrating its 85th 
year {Editor's Notes, page 6, 
Apr. '87). July 17, '01 is my 
launch date, so I've been 
reading PM all its life, at least 
since I was old enough to look 
at my Dad's. When. I left 
home I got my own subscrip- 
tion. and have been receiving 
and enjoying it ever since. 
How many other oJd faithfuls 
are out there, I wonder? 

CHARLES E, HUOT 
CORPUS CHRIST!. TX 

Making Waves 

Stop ignoring the sailors 
among your readers with 
miniscule coverage of sail- 
boat technology! Vour Boat 
ingt ' 8 7 section (page 90, 
Mar. ’87} is full of fuel-hungry 
powerboats. STAN MUCK 
BALDWIN, NY 

&am-Gflrdfln Shed in 
PM' j Plans And /efcw 
cataJ&g modi fled fciy 
reader Palmer. PJari 
FL I27B \s JfO. 50, 

Reader CiFTwnFog'i 
Utility Shed It 
FL-4-BS; It s 517 W: 

Popular Mechanics. 

RG. Box 10H Radio 
City Station, New 
Yorfc,, NY 10101. 



Wr know you feet becalmed, 
so we r U let you know that 
our boating editor just test- 
ed ti handful of undt?r 20-fl 
sailboatsfor a future story. 

And uw hope you dido 'I 
miss Sails & Science (page 
67, Feb. *87), our report on 
dir America's Cup 1 2-meter 
sailboats, 

I can t believe the QEII is 
Retting a speed boost from 28 
to 42V^ knots by changing 
engines from steam in diesel 
during her refurbishing. 1PM 
Technology Update „ page- 
151, Apr. '87). 

ALBERT W_ BAILEY j 

ANCHORAGE. AK | 

Beloit that! A stowaway dig- 
it txuurted our floppy disc; 
the QE1I unit make 22Vt 
knots. 

Unkind Cut 

When cutting a closed miter 
on a ceiling molding, turn the 
molding upside down in the 
milerbox, not as shown, in 
illustration 16 on page 118 
[Hon- To Install Tfimu^rk, 
page 1 1 5. Dec. '86k The 
molding may move and give a 
bad cut the way you show. 

JAMES L KITTLE 
WARREN. MJ 

Your method is more con- 
truilahte, but if would Tv 
quire the novice to make a 
difficult visualization to 
keep track of the proper ori- 
entation of the tut 

Our depiction is easier 
for the beginner to under* 
stand — and we did empha- 
size that the molding should 
be held firmly against the 
fence 

Also, the trim is soft pine 
so any m iterbar should cut 
it successfully When work- 
ing with hardwoods, we 
agree thal your technique 
uHrtrfd have an advan- 
tage, M 
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The new shape of tou gh: 
The *87 Ford pickup. 



Americas best-seller* gets even better! 
Advanced aerodynamic design. Multiple-port fuel injection 
for 20% more power standard . Luxury interiors. 

Rear antilock brakes, first in any pickup. 










Fully adjustable 
Tvrin-I-Beam. 

Ford front suspensions 
have been redesigned 
for truer tracking, longer 
tire life. They're also 
now fully adjustable . 

And for 1987 gas- 
pressurized shocks 
contribute to a ride that's 
smooth on the road yet 
firm in rough going. Try 
the ride of a full-size 
Ford — America's best- 
selling pickup for ten 
straight years* 



Luxurious cab 
Interiors. 

Inside, you enjoy a high 
level of comfort and 
luxury. Behind the sporty 
A-frame wheel is full 
instrumentation backed 
by a dozen labeled indica- 
tor lights— all standard. 

S-Year/eO.OOO-Mife 
Powertrain Warranty. 

New Ford limited warranty 
covers powertrains for 
6 years/ 60 ,000 miles 
and provides protection 
agains t body-panel mst- 
through for 6 years/ 
100,000 miles, 
whichever comes 
first. Restrictions and 
deductible apply. Ask 
to see a copy of this 
limited warranty at 
your Ford Dealer. 

Backfe«tp—1 
we can save! 

■Based on '86 rakmdar year 
rfUrtii&dLxMn reported retail 
da&reries 

**Wp£ti property equipped an4 
with a Sfth whsd 



-together 
re fives. 



Multiple-port 
fuel byection. 

Now electronic 
beef up F — 1 
With 20% more noise- 
power— standard! V-0's 
range from the most 
powerful small V-8, the 
fuel-injected 5-OL... 
to the biggest gas and 
diesel engines in any 
pickup, You get up to 
245 horsepower to 
move payloads big as 
5450 lbs. Or to tow over 
twice that much.** 



Rear antilock 
brakes standard. 

Now, a major advance in 
braking control! All big 
87 Ford pickups feature 
rear antilock brakes — 
designed to help you 
make straight, smooth 
stops. And they're stan- 
dard equipment! 

These aerodynamic Fords 
not only look distinctive 
. they also change the 
way pickups stop, go. 
ride and drive. 



-Built 
American Trucks 



Based on an average 
of owner-reported 
problems in the first 
three months of sen 
vice on '86 models, 
and in a six-month 
period on "81- '85 
models designed 
and built in North 
America. At Ford. 
Quality is Job 1. 



FORD PICKUP 





Imports 



BY BILL HARTFORD 



1 988 Merkur Scorpio 




Scorpio 5-tfoor hatch hai joJned the XR4T1 at JlnM Merkuf 






F oMdCo strikes aga in. 
The Scorpio jusi went nit 
sale here and already it's a 
winner: It comes from Eu- 
rope with the Car of the Year 
award for 1986, and over a 
dozen other hon- 
ors. The German- 
built, Eurolu x 
Louring sedan is 
one of the few ears 
to offer the as- 
tounding versatili- 
ty of a hatchback 
built into a 4 -door 
sedan— all the 
while appearing to 
be a notchback. 

As owners of 
Saab's 9000 and 
Magda’s 626 5- 
door know, this 
configuration is unbeatable 
for practicality — and no sacri- 
fice of performance or sporli- 
ness is required. The Scorpio 
has everything you'd want 
packed onto a single chassis. 
It's a mid-SiiO.OOOp aerody- 
namic,, 3-iiter, fuel-injected, 

144 -bp VS-powered, antUock- 



brakes-equipped re;ir-drive 
sedan that offers optional 
leather seats: power sunroof; 
4 -speed overdrive automatic 
transmission; touring pack' 
age and long-legged comfort 



Wraparound-type c-otk pit greets driver. 



for five. On rough roads, 4- 
wheel i.s, and a soothing 7+7 
in, of wheel travel keep the 
seat of your pants where it 
belongs. At 324(3 pounds, the 
Scorpio's a solid setup. 
We’ve already got staff miles 
nn this one and we'll be log- 
ging more. 




Scorpio measures 
up big : Wheelbase 
ll IQS. 7 In., length, 
IB6.4 In. Cargo vod- 



ume wItO leattucta 
cfcrwn, 37-2 cu.fi. 
And fuel 1&.9 gailom. 





Way-Out 

The Monster is just 
the vehicle for mus- 
cling through snow- 
bound mountain 
passes, It may be 
Franco Sbarro's wild- 
est creation to date. 
Recently shown at the Gene- 
va Auto Show, the Monster 
joins a long !i$i of specialty 

machines from the Swiss 
uutiii manufacturer. His one- 
offs are imaginative flights of 
fancy, like the Mercedes- 
Benz 500 SEC that was fitted 
with gull-wing doors. The 
company's staples, though, 
are replicas of classics, like 
BMW's old 328 roadster. 



SIhhtos Monster. perfect for 
ofT-road warriors, packs A iflia ll 
2-wfietJer in the back. 



Supercoupe 

At a time when the average 
price of an automobile going 
out the showroom door is a 
good $12,000, for a car that 
may very well he the lowest 
priced in an automaker's 



model range— like a Honda 
Civic— it's nil wonder that all 
the good stuff is $20,000 or 
more. The Honda Acura Di- 
vision's new Legend Coupe is 
an example of that good stuff. 
It's in the "personal luxury" 
class, which means no back 
doors for back-seat drivers. 
It's the front-seal driver s car 
from stop to go. The go is 



161 horses worth from its 
2,7-liter, 24 -valve, so he, VG, 
And the stop is sure, swift 
and steerable with antilock 
braking. There are three ver- 
sions: base, L and LS The L 
and LS, in addition to ALB, 
get features like leather 
seats, computer center 

automatic climate con- 
trol and antitheft 

system. On top of 
that, the LS has 

driver 's-side airbag 
and BOSE sound 
system. Other lhan 

those extras, there's nothing 

base about the basic Legend 
Coupe. U has all the essen- 
tials from the ground up: 4- 
wheel disc brakes to power- 
operated sunroof— and all the 
same drive train and chassis 
hardware as the upscale ver- 
sions, Choose it, and you can 
keep the price closer to 
$ 20 , 000 , 




iVew Acura Legend has aJJ the right itutt 




Open BMW 

The 325i convert 
wasn't here in time 
for our open-air test 
[Rag lop Firtxtr, p. 71, 

June *87), but it's here 
now in all its glory and 
impeccable workmanship. If 
it had been in our compari- 
son, the new BMW would 
have been the mast expen- 
sive: $28,875 base price. A 
winter hardtop is $2495, Oth- 
er specs: Engine is 168-hp, 
aohe, 2. 5-liter inline Six; 
transmission, 5-speed or 
auto; wheelbase, 101,2 in.; 



8 MW 3251't folded top If cov- 
ered with 3 rigid plastic boot. 



length, 175.6 in.; weight, 
3015 pounds and ERA mile- 
age, 18 city/23 highway, with 
either transmission. fw 
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If you think the best way to pay for college is to 
put it off for a few years and join the military, you're 
half right. 

Because with the New GI Bill, you can join the 
Army National Guard and get a guaranteed minimum 
of $18,000 for college. 

But best of all, you serve two days a month 
and two weeks a year. Which means you can goto 
school full-time. Sight now. On us. 

So the question you have to ask yourself is not, 
can you afford college. 

The question is, can you afford to wait. 

For more information about the Army Guard and 
the New Gl Bill, fill out the attached coupon and mail 
it in. Or call 800-638-7600* 

* [n Hawaii 737 B^5S; E |, dErtD Riftr: 72J -IS50’ ri-Uusn J77.11957, V’rrinii InLsnii-, i£s L'mji: 
773 New JrTPtey FWM .452 5794. In Atjika .'jieiiiitJ Tfurln^l pfri.inc 



MAIL TO 



NAME* 



i.p.O frit GH».aifLtin<NJ 117015 
CT 



A E i L i K h'.j S 



L ITT >TATL /I!' 



MtEACOHE PHONE 



C£ CITIZEN □ YES ”1 NO 



SOCIAL SECUHITY NL'MBEH 



EHUTFi H.tTF 



ULUTATION 



SSTTUtNT l_ HIGH SCHOOL Ci COLLEGE 
I'KIHK Mll.lTm 5EHVICE YES " NO 
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AFM Ml 

H« Mr. j^uhp 




l i 

»n| ^ihtti n 'hi mm ■ Imran# auHu m i ■r|* rr mni 4 V]] 



Army National Guard 

* Americans At Their Best 






Outdoors! 



BY JOE SKORUPA 



Jet Ski's Big Brother 




Kawasaki's JSW) sets ww pace among beach bombers, 



P ossessing the kind of roll- 
on power you'd normally 
associate with upstart cafe 
racers and lop-uFlbe-lirit! 
snowmobiles, Kawasaki's 
new Jet Ski 650 is destined 
for greatness in the expand- 
ing personal watercraft mar- 
ket. Recently, we had a 
chance lo take Kawasaki's 
latest water toy fur a spin 
along Florida's Gull Coast, 
and we found some profound 
differences between the 65U 
and her sniaJJer-d is placement 
older siblings. 

Start with the thumb throt- 
tle. In addition to the instan- 
taneous response it offers 
from the 635^cc liquid-cooled 
2-stroke under the engine 
cowling, it's also been reposi- 
tioned slightly for easier op- 
eration. Complete freedom of 
maneuverability is now possi- 
ble, and all that muscle in 
reserve can be used to power 
out of the tight spots. That's 
25 percent moro power with 
a mere Jtl-pound increase in 
weight. A slightly redefined 
bottom shape also helps cre- 
ate an almost effortless cruis- 
ing experience. 



The 650 has a sleek mold- 
ed profile, and Kawasaki has 
wisely repositioned the ex- 
haust outlet behind the driv- 
er. That eliminates the 
snootful of GO that normally 
accompanies startup on some 
older models. 

Other features of this 282- 
pound unit include oil injec- 
tion, electric start, remote 
choke and fuel reserve. 

Kawasrtkis new beach 
bomber will help rewrite 
some rules. It's easier to 
train uri H easier to drive for 
the aIrcady-Lrduated, and, for 
you experts, it lias enough 
top-end speed to pin your 
ears back. 

Jet Skis have always been 
marketed for the young and 
agile, but the 650 is so 
smooth and doctle that older 
neophytes will no doubt take 
to it easily. 

Only one complaint: The 
■side rail* are a little ion nar- 
row to comfortably rest your 
eEhnws on during startup. 
For more informal inn, con- 
tact Kawasaki USA, 9950 
Jeronimo Rd.> Irvine. CA, 
92718; (714J77(MM00. 



Aerodynamic Air 

How do most motor- roomers 
speU summer- heat relief? 
Until recently, it was spelled 
like one of several models of 
Coleman R V air conditioners, 
starting with the Polar-FaJ 
introduced in 1967. 

^ But now it s being spelled 
Super-Mach, thanks to a new 
aerodynamk unit that is a 
significant advancement over 
previous models. The Super- 
Mach h small and sleek, only 
9 Vi in, high, yet it has a 
13, 500 BTU cooling capacity. 

The design features a hori- 
zontal compressor,, dual 
blowers and a wraparound 
coil, allowing it to Tit Into an 
ill train w shroud for better 
aerodynamic performance. 

How will RV owners spell 
relief next year? Coleman is 
currently developing a new 
unit with an electronic ther- 
mocontrol that automatically 
adjusts fan speed to maintain 
a constant temperature. It's 
scheduled to go into produr- 
don by the end of the year. 
For more information, con- 
tact the Coleman Co^ Recre- 
ational Vehicle Lttv^ F O |k>x 
1762, Wichita, KS, <57201; 
(316)261-3348. 

New Sport 
Designs Afoot 

Need a pair of shots with 
razor-sharp needle spikes? 
How about ones with hard- 
gripping suction cups? If 
those aren't for you, that's 
because they're custom-de- 




Super-MMh chilli RV air with 
new lew-profile configuration. 



signed by Adidas for bobsled- 
tiers and bujird&ailors- 

Hul there are about 75 oth- 
er designs in Adidas's new 
specialty shoe line, each with 
its own sport-specific fea- 
tures, And one will Qt both 
you and your favorite recre- 
ational pastime. 

Finn footing is the bare- 
foot boardsailor's biggest 

worry, so suction cups are a 
step iri the right direction. 
But the Windsurfer Super It 
offers more than a hard-grip- 
ping sole. Its high- top boot 
design supports extreme' po- 
sitions achieved when pulling 
against a fiesty wind. The 
ankle collar is angled away 
from the Achilles' tendon for 
freedom of movement, while 
lateral ball and rear heel 
straps anchor the foot inside 
the shoe. Upper is mode of 
water-repellant nylon with 
synthetic suede. 

Far soft landings. Adidas 
makes a high-top Parachuting 
shoe that has a full-length 
midsole padded with resilient 
EVA (Ethyl Vinyl Acetate ). 

It has a uniform thickness 




Windsurfing Parachuting 




Bobsled Motorcycling 



Adidas i mew specialty shoe* offer iport-speciflc design features 
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THE BEST GENERATORS 
ARE POWERFUL, REUABLE 
AND QUIET. THAT'S WHY 
THEY'RE CALLED HONDAS. 



Currently, Honda generators 
are the most widely-used, widely- 
trusted generators in the world. 

Which should come as no 
surprise. 

Especially when you con- 
sider that most Hondas are built 
around fuel-efficient, trouble-free 
Overhead Valve engines inspired 
by decades of world-class auto- 
mobiles and motorcycles. 

Or that Honda has the world’s 
broadest range of multi-purpose 
generators from 650 to 6500 
watts. For camping; boating con- 
struction uses, power outages, 
outdoor parties, recharging car 
batteries— or most electrical 



needs at home or away-from-hcime. 

Still, the real difference 
between an ordinary generator 
and a Honda generator can most 
accurately be summed up in one 
word: reliability. 

The power you need is there 
when you need it. Because we 
engineer every' single generator 
to ensure easy starts, quiet oper- 
ation and durability that’s mea- 
sured in years— not months, 
Honda generators. Quite sim- 
ply the finest machines your 
money can buy. A claim no one 
else has the 



power to make. 



HONDA 



Power 



Equipment 



Fn>T4i|ii,miim pp rfrltUKi irwf Miff IJ, *•’ BCWMfifftJ m rr Id [hr 
lYrtMti manual hr !" it ^prnJmjjMrur ll iinlii fWr-r H ■ | ■ ■ ■ | ■ rr.T rn 
WHMIfe lu- hmjir jwwrf vwfrfffN (Pi^ihprtlffvJrf 1+ Iini4 

(H^ihlr injury Im-. M r [*r mrl. Cumuli a ifjilifiril 

nlrnrariiH £ M Arnmrm Uim* 1± ttriM CfiU Inr 







OUTDOORS 

■ '■ i'- r v- n i . 



Attack the 
Defend the 



Jr 



BW 

% \ tti 



I S , 



Removing I livers of paint from 
wood is difficult. Removing the 
paint mthaut bantling ihe wood may 
be one of the world's foughtssr tasks. 

Homer Formbv has the 
sol ulioiL For mby Y 
VMjod Formula Paint 
Remover 

Independent tests 
show Formby'sWoixl 



i ■ \ 

I f ;*iz± 



Formula Paint Remover is better at 
removing layers of paint than the 
most commonly used brands. And 
it won't raise wood grain or dis- 
color the wood, 

Rirmby ^ V\bod Formula 
Paint Remover is the 
one to use on wood. 

Homer has done 
it again. 




■CMVt* to-mN Ini 





Monumental misunderstandings 

in car care 

Some car owners dan r realize 
a sadlalo: cap is mote than 
fust ct plug -it's a vtiai pad cl 
the cog] i ng system Don 1 la r 
an interior or wam-oul cap 
1u m your next trip inic an 
overhealed nightmare Tesl 
"■ your cap before the summer 
dnvmg sea&c n begirt U necessary 
replace u with one of the quality 
radialo: caps iiam Stanl For testmg mien- 
malion. wnle lot our new Coaling System 
Fad Book For help in selecting ihe piopec 
Stan! cap lor your car or truck a 
Slam reiasler near you 
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Slant Inc 

J62D Columbia Avenue 
Connet&vilJe LndJana 47 J 3 1 
A Pufolalcu Company 



of H min, except far the heef, where it 
widens to 10 mm. Additional shock- 
absorption is provided by a deep saw- 
tooth cut into the rubber uutsde. which 
also propels landing skydiver forward. 

Nothing beats a hard-nylon plate im- 
bedded with razor-sharp needle spikes 
for traction on ire. This is the essential 
feature of the Bobsled Sprint sbo e. The 
spikes are anatomically positioned to 
give iraction to weigh! -bearing portions 
of the foot. For heel support, it features 
an KVA midsofe shaped like a wedge 
that tapers to zem at the spike plate. 

Torty M mg 4 the name of a motorcy- 
dist and now a new performance shoe, 
has oursEile made of a gasoline-and- 
oihresistant rubber compound, which 
prevents slipping when shifting gears. It 
also features a specially padded and 
reinforced toe box for bruise protection. 
A Velcro longue covers the la [ring sys- 
tem to keep out dirt and water. 

For more information, contact Adi- 
das, ZOO Sheffield St., Suite 300, Moun- 
tainside, NI, 07092: f 20 1)739-9292. 

Sharp Solution 

For light wilderness duty nothing beats 
the versatility of a Swiss Army knife, hut 
what do you do when you need to chop 
firewood, dress game or clean large 
fish? P l"he answer is the Solution. 

The Solution is a new knife, 'ax ceieiiLhj 
tool made by Alcas Cntlety. It has a Fi- 
lm. razor-sharp blade and a 3Vi-im 
curved ax head. Move Ihe swing-away 
handle to one side, it's a knife; move to 
the reverse, it's nn ax. The handle k^ks 
in either position* 

llie Solution is 12 E /n in. long and 
weighs J pound. 9 ounces The knife and 
ax blades are made of high -carbon 1095 
tool steel. While the handle is glass- 
reinforced Zylct nylon. 

Designer Dan Harrison didn't stop 
with knife and hatchet functions. Ho 
added a iJ-in. alternating double-toothed 
saw and a T^in. -radius game ht*>k on 
the back of the knife blade. It also has a 
4-in, watertight storage tube. Retail 
price for the Solution is about $165. For 
more information, contact Alcas Cut- 
lery, 116 E. State St, Olcan. NY 14760; 
(716)372-3111. m 




The Solution knJfe/ax system ihowo In Tran- 
sition between ICKk-ltsfe funcTfcm mockrs. 
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The most famous knife in American history. 



JIM BOWIE’S KNIFE 



First authorized replica of the blade 
carried by the great Western hero at the Alamo 



name "]. BOWIE" on 
the front . The initials "JET 
and acorn symbol on the un- 
derside, identifying the milker 
The knife will be sent along 
with a fascinating commentary 
and a Certificate 



They called it “the Arkansas tooth- 
pick, 1 * It became an American heir- 
loom, The very knife which the 
courageous patriot Jim Bowie carried 
at the Alamo in 1836- 

Now you can own an authentic 
re^rwkm of that famous knife- 
issued by The Franklin Mini . 
to mark the 150th anni- / 
versary of the Battle of the 
Alamo. I I 

Re-created \ \ 

with original markings V 

Every detail of the knife is accu- ^ 
rate. The long blade r forged from 
a s mgjk piece of stainless sied- The / 
hand-cut serrations. The cross- / 
guard. The hand -carved oak / 
grip. The pommel and ring. jA 
All of these elements — 
perfectly hand- fitted. 

And the unique 
murfcmfts are ru pli - JS& 
cated Loo Mr: 



on Jim Bowie 
of Authenticity, 

Hardwood display case included 

You can display The Jim Bowie Knife in 
your home or office. It will be safely protec- 
ted in a hardwood case, with lock and key. 
The price is $295, payahle in convenient 
monthly installments 

To acquire this imported re-creation of 
a priceless relic of American history, please 
mail your order by July 3L 1987- 



Oft HER FORM 



The Franklin Muit 
Franklin Center, Pennsylvania 19091 
Please enter my order fiat The Jim Bowie Knife 
he handcrafted mdi virtually for me- I need 
/ send no money mm, Bill me in five equal monthly 
iJWdlli'MeiiLt ot 559." erach, beginning w r hen rhe knife 
ii ready to be sent. A hardwood display case with kick 
and key will be provided ar no added ehatge. 

*ITfci mi si. ii, 1 . 1 L 1 Jjb 
.nlil lltiJ Ilf ii f.'M Af-pilIV .11 J kfhJLiHi' 
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SLcnatiirc 



State,. £ip 



27 



t iH 1 ru 



111 DHi»i*k mi lUfeillT ID AECmjrtE? 






Freewheeling 



BY WADE HOYT 



Fastest U.S. Car? 



CL 



Aerodynamic Pulse GCRV has tandem seating for two. training 
Wheels In the little wfnglet* and a Honda rnolorcyde drivEtraln. 



V Eftte fans! Throw away 
your fiberglass dino- 
saurs and get into the 87 
Pulse GCRV r said to be "fast- 
er than any production car 
built in America/' Powered 
by an 86-hp, 1, 2-liter Honda 
Gold Wing engine, the Pulse 
has a (>to-6Q time of 6 sec- 



onds and a calculated top 
speed of 180 mph. Weight is 
1080 pounds and ''unofficial 
wind tunnel tests'" give it a 
C l5 of "(U8 clean; 0.19 
dirty." It costs about $15,000 
from Owosso Motor Car Co. , 
501 S. Chestnut St., Owos- 
so, Ml 48867. 



been making explosive gas 
generators fur Mercedes. 

Faded Glory 

Ask any successful yuppie 
which luxury car he lusts af- 
ter and you Ye almost certain 
to hear the name of an expen- 
sive European import, proba- 
bly German or Swedish. Cad- 
illac, Chrysler and Lincoln 
seem to be forgotten names 
among the rid] and preten- 
tious. Why? 

At one time, American car- 
makers built vehicles that 
were competitive with the 
best Europe offered, fttra- 
doxically, they were made 
during the Great Depression. 
While luxury carmakers like 
Auburn and Duesenbecg 
were withering away, others 
thrived by supplying ostenta- 
tious transportation if] a still- 
rich clientele that saw no rea- 
son to hide its wealth. 

Luxury carmakers wIhj 
survived Thu Great Crash 
did so by offering the high- 
est technology then 
jfc^- available. Few cars 
produced in Europe could 
outshine die 1930-'4Q Cadil- 
lac Vl&s or the 1932- 35 Lin- 
coln VI 2s (see photos be- 
low), Many sported custom 
bodywork by such great 
American coachbuilders as 
LeHarnn. Fleetwood. Fish- 
er. Waterhouse, RolLston, 
Brunm Durham, Brewster, 
Dietrich, Murphy, Willough- 
by or Judkins— all gone now r 
save for Ilie occasional nos- 
talgic use of an old name. 



World War II turned De- 
troit's attention from cars to 
tanks and aircraft. During the 
postwar boom years, Detroit 
took a more democratic turn, 
mass producing luxury cars in 
the hundreds of thousands 
for the emerging class of mm- 
watt riche entrepreneurs 
and executives. Throughout 
the '50s and ‘6Us, they sym- 
bolized wealth, quality and 
the fact that iheir owners had 
made si. ITiese buyers did 
not demand leading-edge 
technology, only big. com- 
fortable cars until prestigious 
nameplates. 

Two energy crises and 
more sophisticated tastes 
among the affluent have 
changed all that. Lincoln's 
square-rigged Town Car, 
while still popular, is no long- 
er at the leading edge of tech- 
nology or sophistication. And 
the Mark VII , though sleek 
and last* is little enure than an 

optioned -Up T4iird_ 

Cadillac and Chrysleris ex- 
pensive new AMante and Ma- 
serati 2-scaters are an at- 
tempt to reenter the 
ultralmmry market and at- 
tract a more youthful and so- 
pltis heated clientele- Ford's 
attempt to do Lhe Same thing 
by selling high-tech European 
models under the Meritin' 
nameplate has been less than 
a roaring success- It remains 
to be seen whether chopped 
SeviUcs and LeBaruns with 
fancy European names and 
megabuck sticker prices will 
be any more successful. M 






Bag It 

Ford safety experts point nut 
that a 3-point lap/shoulder 
belt is still the best way to 
ride out an accident, Tn a 
head-on collision, 40 to 50 
percent of serious Injuries 
can be prevented by a 3-point 
belt; 35 to 50 percent with a 
passive (shoulder only} belt* 
20 to 40 percent by an air bag 
alone; 40 to 50 percent by an 
air bag and lap belt combo; 
and 45 to 55 percent by an air 
hag used together with a 3- 
point bell. 

The smart move is to al- 
ways use a full d-potnt har- 
ness, even if the car has air 
bags or a passive shoulder 
belt that sutnmatfcaUy wraps 



around you- Air bags help 
reduce head, chest and facial 
injuries, but only belts pro- 
tect from rollovers, side im- 
pacts and rear-end collisions. 

Although Ford has 1L000 
air hag cars in the Geld, {inly 
749 retail customers paid 
$815 for the setup. The rest 
are in government and Bee* 
sales. So far, there have been 
91 deployments and no inad- 
vertent pops. 

Those dubious about air 
bags may not be comforted to 
hear that Morton Thio- 
kol — the company that made 
the space shuttle's infamous 
0-ring$ — is in the field. Thic- 
ks! will build bag modules for 
Chrysler in 1988, and has 




This T930 Cadillac formal 7 -passenger IFmouxine featured An exotic 
I ^-cylinder engine and absolutely ooied worlds laas sophistication. 




1932 Lincoln KB road iter with VI 2 and rumble seat was the apex of 
conspicuous consumption and leading-edge technology In lu day- 
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INTRODUCING A 
WHOLE NEW ANIMAL 



A LEANER, MEANER 
FULL-SIZE 1988 
CHEVY PICKUP. 





The new 1988 Full-Size Chevy Pickup. 




The front suspension. There 
are actually two: one designed 
specifically for two-wheel drive, 
the other specifically for four- 
wheel drive. 

Both are fully indepen- 
dent, which means both are 
designed to give you a smooth 
ride. In fact, out on the highway, 
our 4x4 rides so smoothly you 
tend to forget it's also a tough, 
rugged off road animal. And that 
should give you an idea of how 
smoothly our 2WD trucks ride, 
including our big one-ton truck. 
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The rear suspension. Our new 

rear springs are longer than on 
some other pickups. (To under- 
stand the advantage, hold your 
thumb and fingers together and 
try to balance a ruler on top of 
them. Now extend the distance 
between your thumb and fingers, 
See how much more stable the 
ruler rests on top of them?) 

The rear leaf springs are 
also engineered to adjust to load 
weight, to give you a smooth 
ride empty or loaded. 

The ground clearance. See 
how the front suspension's 
tucked up within the frame 
instead of hanging down below 
it? That gives you the high 
ground clearance you want. Yet 
you don't have to step up high 
to get in the truck. 





New-design luei 
tank mounted Inside Ihe 
frame rails. 




Highest highway gas 
mileage of any hull-size 
pickup: 4 EPA esi- 23 

highway MPG 

'Includes other CM 
products. 



New rear suspension 
with longer leaf springs 
lhal adjust aularnath 
col tv ho load for a 
smooth ride. 







V The visibility. We've added 
over a thousand square 
inches of glass. Plus a new 
wiper system to make the 
most of it all. And notice 
how much of the road ahead 
you see over the new, aero- 
dynamically sloping hood. 

V The new instrument panel. 
You see the Silverado here, 



The room. It's what you 
buy a full-size pickup to get. 
And the new 1988 Chevy 
has more cab room than 
Ford or Dodge, In fact, the 
new Chevy has the longest 
cab of any full-size pickup* 
The finish. That smooth, 
deep, wet-look finish is going 
to stay looking that new and 
that good for a long time. 
Because it's topped by a 
new clear coat that helps 
seal and protect the finish. 
The interior. It's more com- 
plete than you might expect* 
Even our least 
expensive model 
gives you a full-size 
glove box with 
lockable door, sun 
visors, armrests, 
power steering and 
brakes and a whole 
lot more. To give 
you a whole lot more 
truck for your money 
The corrosion protection. 
There's more of it in more 
places than any full-size 
Chevy before— as many as 
seven Layers in critical areas. 
And that's on a truck with 
exterior body panels built 
almost entirely of two-sided 
galvanized steel. 



with gage package and other 
optional equipment. New 
4-spoke wheel; clean, clear, 
easy-to-read information, all 
easily at hand, A reminder 
of just how new your new 
Chevy is. Every time you 
take the wheel. 

The doors. Notice how easy 
our new pickup is to get in 
and out of That's because 
the doors are wider and the 
cab floor s lower than on our 
past pickups. 

The cargo box. It's a new 
all -welded design with no 
exposed bolt he 
water and cause rust, me 
tailgate's removable. And 
special indentations in the 
sides of the box let you build 
a platform of 2x6s across 
the top of the wheelhousmgs 
to haul double-tier loads. 







Heaviest sfandord 
payload rating of any 
to- ton pickup: 



More visibility Irani, 
back and sjdos lhan 
our previous pickup. 
Plus an g era dynami- 
cally sloping hood 
la let you clearly see 
the road ahead. 



Two-sided galvonlaed 
sleel prafe-clion on all 
exterior body panels 
except the cab roof. 



Highest highway gas 
mileage ol any lull- 
file pickup:' I PA Ml 
23 highway MPG 

'Excludes Other GM 
products. 



New rear suspension 
with longer leal spring* 
that adjust automati- 
cally to load tar a 
smooth ride. 



Arm-chip prelection 
against stones and 
gravel covers ail lower 
body side paneis- 



New-design fuel 
lank mounted Inside the 
tiame rails. 



V . * 




A full-size pickup built 
new from the inside out. 
To give you remarkable 
handling, excellent 
ride and quietness. 
While working harder 
than any big pickup 
before. 
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The new Cheyenne. A new 
base truck ready to work for 
you. Complete with chrome 
bumper, rubber mats, glove 
box, armrests, sun visors, 
power brakes, power steer- 
ing and more, 

The new Scottsdale. A 
noticeable step up inside 
and out. Open it up, look it 
over, drive it and you may 
decide it's all the full-size 
pickup you need. 
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The new Silverado. The 
ultimate 1988 Full-Size 
Chevy Pickup. Deluxe quad 
headlamp front end, deluxe 
side and rear treatment. And 
inside is everything you 
expect a Chevy Silverado 
to be. Plus a lot more, 

The new Extended Cab. 
Introducing the roomiest 
of all extended cabs* So 
roomy, six adults can sit 
comfortably facing forward. 
The available full-width rear 
seat flips down, the cargo 
box is a full 8 feet. 

The new Sportside. It's 
coming this fall and a 
sweeter, smoother short-box 
you've never seen. Drop in 
the available 3 SO V8, dress 
up the wheels and you've 
got a street truck ready to 
light up your life. Guaranteed. 



*JEu*cJudes other GM products. 
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Inverted Back 



1. Follow instructions on the other side 
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MfliE^va boxed 
channels up Uont for 
added slienglh under 
th* engine. 



A pickup built new from 
the inside out. With a bigger, 
heavier, more massive new frame. 
Plus advanced new front and rear 
suspension, new rear-wheel 
anti-lock brake system. 

For new levels of ride 
and braking control in a 
full-size pickup. 



or dices, nig 
Ironlp mass 
in rear. 






Standard rear-wheel 
anh-ioefe brake system 
lor stable, smooth 
stops empty or loaded, 
on slick or dry 
pavemenl, System 
operates ta 2WD only, 



Mew tally independent 
front suspension on 
both 2WD ond 4WD 














hat makes It a better pickup for 



you. 



The Ineta-Tkac. It's a 4x4 advan- 
tage Ford doesn't give you. And 
were the only full-size 4x4 with 
both Insta-Trac and independent 
front suspension* 

The clean thinking under the 
hood. Notice the working 
around the engine. And huv 
clean and uncluttered our fuei- 
injected engines are compared 
to Ford and Dodge pickups. 

Notice, too, the new sin- 
gle serpentine belt that replaces 
the three or four belts you see 
on older engines It's designed 
to last. And even comes with 
built-in tension adjustment. 

And don't look for the jack 
under the hood. We've mo™' 4 
inside the cab. And giver 
convenient scissors-type jacfc. 
The tires. Wave made premium 
all-season steel- belted radials 
standard on all models. And big 
16-inch tires standard on all 4x4s. 



‘Exclude othej GM products. 



The new frame. With its mas- 
sive boxed channels under the 
>f the heaviest 

, »*ider a Chevy 

pickup. The result is a degree of 
stability we think you'll notice 
when you test drive our new 
1988 Full-Size Pickup. Which we 
invite you to do at your earliest 
opportunity And feel how 
impressive a pickup can be 
when it's engineered new from 
the inside out— the first all-new 
full-size pickup in eight years. 
The cab-to-box alignment. The 
back of the cab and front of the 
cargo box are both mounted on a 
single, one-piece bracket for a 
more even fit. An example of 
the quality fit and finish you'll 
see throughout our new jpickup. 
The standard engine. Its 
a modern, high-compression 
Vortec V6 that gives you 15 
more standard horsepower than 
Ford's half-ton pickup, 60 more 
than Dodge. Combined with 
our new standard 4- or 5-speed 
manual transmissions, vrniW 
likely to find it's all the 
you need for just about every- 
thing you do. And that includes 
pulling a good-sized trailer. 

The new 4- and 5-speed 
manual transmissions. 

They're a new design 
built to world-class quality 
standards. And you'll feel 
it with every smooth, 
short, easy shift you make. 

The brakes. The rear 
brakes are connected to a 
computer that modulates 
rear brake line pressure. 

This controls rear-wheel 
lockup to give you 
directional stability under 
heavy braking. 






It builds with fuel-injected power: 
The most standard power, 
the most available V8 power 
in half-ton pickups. Plus 
standard shift-on-the-fly 
Insta-ltac on 4WD 
pickups. 




Ma**|y* boxed 
eilaflneti up front for 
added siren glh under 



Hmw *■ and 5- speed 
l_ J manual* feature short, 
eosy shifts. Five -speed 
maruid standard on 
tt-ond^lon4WD and 
¥i-tan2WD- 



New lully independent 
iroM suspension on 
both 2WD and 4WD. 



Mas! standard power 
in ta-lon pickups: the 
140 -hp, luei-injecled 
Vorlec VO. 



Slondard insfd-Trac 
shifl-ondhc-lly on all 
4WO models. Small 
trucks hove II. Now 
you can hove If on a big 
Chevy Pickup, And as 
.standard equipment. 



Standard rear-wheel 
anti- lock brake system 
lor stable, smooth 
stops empty or foaded 1 
on slick or dry pave- 
ment. System operates 
in 2WD only 



Most V8 power and 
torque available In 
pickups under fi h SOO> 
lbs GVWG: ihe tueh 
Injected 3-50 V& avail 
able In all models. 



Standard power 
brakes. Big discs up 
front, massive drums 
In rear. 





The driving position. The seat- 
back's more reclined than in 
other pickups, the steering 
wheel s at a more comfortable 
angle. And when you order the 
Custom Cloth option in the 
Silverado, you get a totally new 
kind of contoured seat for even 
more support, even more long- 
distance-driving comfort. 
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The grille. It's a new one-piece 
design. To make it easier for 
you to replace should the need 
ever arise. 

The quiet. It comes from the 
aerodynamics of the smooth, 
rounded shape, the flush- 
mounted glass, the tight window 
and door sealing, the hidden 
drip moldings, the insulation. A 
level of quietness to help see 
you through a full day And feel 
less tired at the end of it. 

The options. There's more than 
ever before. New bucket seats, 
for example. Delco/Bilstein 
front shocks in the available 
4WD off -road package. New 
sound systems that rival those 
available in the most expensive 
cars. And an advanced new air 
conditioning system, 

'Ejdudes other GM products 






It continues with strong, two-sided 
galvanized steel. A body shaped 
to give you more room, more 
comfort, more quiet. 

Backed by the heaviest 
standard payload 
of any half-Ion 
pickup! 



More total cab roam 
than Ford or Dodg*. 

High-pressure 
Detco/Bllftteln 
front shocks 
Included on 
available 
4WD off-road 
package. 



Massive boxed 
channels up Irani for 
added strength under 
I he engine. 

New 4- and 5-spaed 
manuals lealure short, 
easy shills. Five-speed 
manual standard an 
't- and ^-fon 4WD and 
*.-lon 2 WO 



Hew fully independent 
front suspension on 
bath 2WD and 4WD 

Most VfJ power and 
(orque available in 
pickups under 8,500 
lbs, GVWRi the fuel- 
injected 350 VS avail- 
able in all models. 



Most standard power 
in '7 ion piCktipt: the 
100-HP, lueMnjocted 
Variec V6, 

Standard power 
brakes. QJg discs up 
Irani, massive drums 
In rear. 



Standard Insta-Trac 
shift-amlhe-lliy an all 
4WD models. Smol! 
trucks hove it. Now 
you can have If on a big 
pickup. And as stan- 
dard equipment, 



Standard rear-wheel 
□ nli-lack brake system 
lor stable, smooth 
slops empty or loaded, 
on stick or dry pave- 
menl. System operates 
m 2WD only. 
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Workshop 



Making A Miterbox 



A miterbox guides a fine-toalh hacksaw for cutting accurate TO 
square and *5° miter am. The saw slides in guide-slots tut in the box 
sides. Hold work tecuftly to prevmi shifting, 



A mherhox and hacksaw 
are essential for nitting 
trim work, picture frames and 
other smaJL-dimeiisian^ stock 
accurately, A wide variety of 
store-bought miterboxes are 
available at hardware stores, 
home centers and through 
mail-order tool firms. Prices 
range from $12 to more than 
E30G. However, you can make 
your own miterbox; simply 
follow the plans showm here, 
Make the box from three 
pieces of maple, birch or 
beech. Use ¥*-in. stock for 
the aides and 4/4 for the bot- 
tom, Join the parts with glue 
and IVi-in. No, 8 screws. 
The box showm allows you to 
cut 90° square and 45* left 
and right. If desired, you can 
cut additional saw guide-slots 
for other angles such as 22 ] /2 c 
and 30°. Also, the box dimen- 
sions given can be altered, if 
desired, but note that the 
inside depth of the box must 
be V» in. less than the saw 
blade height as measured 
from the teeth to the bottom 
edge of the saw's spine, 

The accuracy of the miter 
box depends entirely on how 
accurately you cut die guide- 
sloLs. Don't try to cut the 
slots freehand. Instead, 
damp wood blocks to the 
box, as shown, to guide the 
saw and ensure perpendicu- 
lar, accurate cuts. 

When using the miterbox, 
damp its overhanging bottom 
edge in a vise. Hold the work 
firmly in the box and start 
cutting by making a few light 
backstrokes. This will help to 
establish a starting kerf for 
the saw. IM 



Glue and ktsw together the box; Then, use a 
combination square to mark euttlng line on the 
top edge of U» sides. Mark TO arid 4$" Una. 



Clamp wood blocks to the bo* to guide the saw 
arid hold It on the cutting lines. While tawing, the 
saw t spine should be against blocks. 



When cutting crown molding. Insert a spacer strip 
to prop li up at the correct angle. Make a 45 cut to 
produce a compoun-d-angle cut 



MITER BOX 



Clamp a wood strip to the saw blade to act as a 
depth-stop. Here. It's used to cut hallway through 
the stock to produce a halt-lap Joint. 



3/4" THICK 
MAPLE Off BIRCH 



INT L£5S THAN HEIGHT OF 
BACKSAW GLADE (FftOM TEETH 
TO BOTTOM OF SPINE) 



1-1/3 X 4 X iff - 
MAPLE OR BIRCH 



CUT SLOTS FLUSH 
WITH BASE 



BY ROSARIO 
CAPOTOSTO 
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SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 



11 infl/Tar". M mg. nicotine w, per agirttta bf FTC flfcthnd 






Audio 



BY FRANK VIZARD 



Heard But Not Seen 




Acoimlmas speaker system uses hideaway bau module (left]. 



1 J 








miikmvM m 




wy* Ar ■ 




■gM^ ^ 




1 jSLu' 



I f Lhe fkXHT&pace often re- 
quired by speakers upsets 
you, then Bose has the an- 
swer to your problem* 

The company's AM -5 

Aeons Limass Speaker Sys- 
tem might be the most invisi- 
ble speakers ever offered. 
The AM- 5 “system" is actu- 
ally comprised of three indi- 
vidual pieces. The key ele- 
ment, though, is a bass- 
producing module weighing 
about 20 pounds and measur - 
ing fl x 12 x 20 in. 

Inside this module are two 
6-in,, low-frequency drivers 
that lire into two internal 
chambers. The front of each 
driver cone sends sound into 
a potted chamber tuned to 90 
Hz. The back of each cone 
fines into a second ported 
chamber tuned Co 45 Hz. 
Both port openings are locat- 
ed on one of Lhe smaller ends 
of the module. 

The low-frequency energy 
generated within these cham- 
bers is then released into the 
room. This procedure differs 



from conventional budspeak 
ers, which rely exclusively on 
movement of the driver cone 
to produce low bass frequen- 
cies. An added benefit, re- 
ports Bose* is reduced cone 
motion and reduced liarmonic 
distortion. 

The bass module can be 
placed anywhere in the room 
(at the demonstration I at- 
tended, the module was 
placed behind a sofa) because 
bass is omnidirectional. 

Accompanying the bass 
module is a pair of 2-cube 
speakers, each set having 
urte cube mounted on top of 
die other. Each set of cubes 
is smaller than a 1-quart milk 
carton and weighs about as 
much as a standard desk tele- 
phone. Inside each cube is a 
'IV-i-vtx, driver. The cubes ra- 
diate most of the treble and 
midrange sound since the 
crossover frequency to the 
bass module is 150 Hz, Each 
cube can swivel to pro- 
vide whatever balance of di- 
rect and reflected sound suit- 






ro^vv Sony CD 
player hat built-in, 25- 
wattt'per-qhffrtnel amplifier, 



able to your liking and 
listening environment- Flexi- 
bility is also enhanced by a 
variety of mounting brackets 
and other accessories that 
enable you to mount the 
cubes virtually anywhere. 

The Bose AM- 
5. listing for $699. 
is an impressive 
achievement that 
takes a novel ap- 
proach to the 
problem of sound dispersion. 

I do have some reservations 
about midrange response, 
the absence of which is most 
apparent on musical material 
lacking deep bass. Still, the 
AM-5's deep bass, wide 
soundstage and inconspicu- 
ous appearance might be a 
more than adequate trade- 
off, depending on the type of 
music you listen to. If space is 
a problem, the Bose AM -5 is 
a solution worth bearing. 

Self-sufficient CD 

Audio manufacturers are in- 
tent upon designing a com- 
pact disc player for every 
conceivable situation. 

Sony, for example, now 
offers a CL) player with a 
built -in 25-watt- per-channd 
amplifier and packaged with a 
pair of shelf-size speakers. 
No additional components are 
necessary. The charcoal gray 
CD player weighs just about 
5 pounds and fa small enough, 
as are the speakers, to fit into 
tight spaces encountered in 
studios* second bedrooms, 
dorms and even offices. At 
$600, this product has many 
of the high-end features that 
will appeal to the dedicated 
CD listener although 1 feel a 
unit such as this would have a 
lot more versatility if it in- 
cluded an AM/FM tuner. 

Sharp, meanwhile, is put- 
ting its eggs all in one basket 
with a unit that includes a CD 



Gold-plated Lrliradlsc CO- 

player, AM/FM tuner, and a 
seven- band graphic equaliz- 
er. Power output is rated at 
100 watts per channel. This 
$899 "CD/receiver” does of- 
fer the convenience of an all- 
in-one package and presumes 
the customer isn't willing to 
deal with individual compo- 
nents. The machine's target 
audience, however, might 
justifiably opt for a full com- 
ponent rack system at about 
the same price, and get a 
cassette deck and a pair of 
speakers fa the bargain. 

All That 
Glitters..* 

Though UD players of differ- 
ent designs and disc-loading 
capabilities have appeared on 
the market, the one constant 
has been the compact disc 
itself. Mobile Fidelity Sound 
Labs (MFSL). a Petaluma, 
California-based audiophile 
label, now says ail CDs are 
not afike. 

The company is introduc- 
ing gold-plated Ultradisc CDs 
with a list price of S29. MFSL 
claims the gold-plating pre* 
vents any chance of oxida- 
tion, which could affect con- 
ventional aluminum CDs if 
their plastic lamination has 
Haws, in addition, the splat- 
Lering effect achieved by the 
(P'inijtf I^rn to j hz $r 
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Your home 

workshop 
can PAY-OFF 




Earn Extra Income 



Right At 
Home. 



3*1 N -1 
Power F««d 
Power Tool . 



BIG... 



Planer Miner Saw 



Thr&Q power ioote in one — 
a real money-maker for youf 



The Flaner/Molder/Saw Ua versatile 
piece of machinery. It luma out prof- 
treble precision molding trim, floor- 
ing N furniture . < . in all popular pat- 
terns. Rips, planes, molds sepa- 
rately. . or all at once. Used by indi- 
vidual home craftgin&n, cabinet and 
picture framing shops, lumberyards, 
contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and maids to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free per- 
formance. And ia so simple to operate 
even beginners can use it! 

M^a, FREE Trial! „ c 5 ,‘ T "aT.^ 

HO OllID ATJGJV-HO MllfMM WILL Cj*U 



RUSH COUPON 
TODAY/ 
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fCoirtfT jjtfd from mne 4 5 1 

gold-plating cuts down imperfections on 
tiie information-bearing surface of the 
disc, says MFSL, reducing the potential 
drop-out rate from a maximum of 40 
percent to a maximum of 4 percent. 

While MFSL's technical arguments 
are plausible, 1 perceived no audible 
difference between the conventional and 
Ultradisc versions of MFSL's Jazz Sam- 
pler that would prompt me to pay twice 
the price of a normal CD. If nothing else, 
however, Lite Utlradisc is an interesting 
novelty that might make a good gift. 

DAT: Going Mobile 

With digital audio tape decks being tout- 
ed as a home recording medium on par 
with the Sonic performance of compact 
discs, it is only a matter of lime before 
car DAT players become available- 

DAT for the car makes more sense, in 
fact, than compact discs. 

With a disc 4% in. in diameter, an 
autosound compact disc player can only 
be so small. But a DAT cassette is half 
the size of a conventional analog cas- 
sette, so it is less likely that car DAT 
players will be adversely affected as 
dashboards become more shallow, 

With DAT's small size, it might also 
be possible to make car players with 
built-in amplification and radio — the 
same as today's analog cassette/re- 
ceivers, The compact disc's large size 
makes a separate amplifier a necessity, 
whether it be an independent unit or 
configured as a subchassis tied to the 
main uniL (The first autosound DAT 
players, though, will be offered as play- 
er-only devices, ) 

DATs small size makes it destined 
for use in the car, but will the car unit be 
comparable to the home player? The 
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Clarion plans to offer this DAT for cars. 

answer is yes. But just as there are 
some irinor differences between home 
and car CD players, it seems there will 
be some minor differences between 
home and car DAT players, 

Clarion, one of the world's largest car 
audio manufacturers, already is produc- 
ing DAT players in Japan. The initial 
production run was just sent to car 
manufacturers in Europe, Asia and the 
U-S. as samples for review (the biggest 
part of Clarion's business s& in supplying 
car radios to auto makers). But Clarion 
plans to offer car DAT players at retail 
too, with U.S. introduction expected to 
come in January . A tentative retail price 
for DAT model PA-5500A-A is $1399, a 



whopping figure that will probably drop 
as I9SB progresses. 

Specifications obtained from Clarion 
for Live PA-5500A-A show a variance 
with the published specifications for a 
typical home DAT player such as Sony's 
DTCMOQOES. While both players show 
a claimed dynamic range and signal -to- 
noisc ratio of 92 dB, there are slight 
differences in the frequency response 
and distortion specifications, 

Sony’s home DAT player has a stated 
frequency response from 2 Hz to 22,000 
Hz plus or minus 'A dB. The Clarion car 
player, by contrast, offers frequency 
response from 20 H? to 20.000 Hz plus 
or minus 1 dB. 

Sound above the 20,000 Hz level is 
generally recognized as being inaudible, 
and there isn’s a home speaker (let alone 
a car speaker) that can reproduce 
sounds as low as 20 Hz. What these 
numbers do indicate is that autosound 
DATs specs are favorably comparable 
to car CD p layers — and vastly superior 
to current car cassette/receivers. Pre- 
sent-day cassette/receivers average a 
frequency response from 40 Hz to 
15,000 Hz in the tape department. 

The second point of difference be- 
tween. home and car DAT is in the 
measurement of distortion, Sony's 
DTC-10G0ES offers a total harmonic 
distortion (THD) figure of less than . 005 
percent while Clarion's PA-5500 A- A car 
player weighs in at less than .05 per- 
cent. The lower the THD the better, but 
the difference here is purely a numerical 
one and should not produce an audible 
difference m performance. 

Like a home DAT player, the Clarion 
car unit has two sampling frequencies, 
44,1kHz for prerecorded digital tapes 
and 18kHz for homemade tapes. This 
dual-frequency system was instituted to 
prevent direct digital-to- digital copying. 
To make a tape of a CD on a home DAT 
recorder the signal must first pass 
through an analog conversion stage. 

Clarion's PA-55 0QA-A does not have 
a sampling frequency of 22kHz, some- 
thing included on some home DAT play- 
ers, particularly the XD-Z1100 model 
introduced in Japan by JVC. This third 
sampling frequency is essentially a long- 
play mode which doubles the amount of 
recording and playback lime to four from 
two hours. Frequency response ot 
32kHz is only 5 Hz to I4,5CM> Hz which 
limits its use to off-the-radki recording. 

The car player does have the same 
fast-forward and rewind speed as a 
home deck — 200 times faster than nor- 
mal play speed. A 120-minute tape takes 
approximately 10 seconds to rewind. 

In sum, were going to have to wait a 
while before car DAT machines appear, 
but the wail wlU be worth the return, 
fllie technical and legal aspects of DAT 
are covered in Digits Audio Cassettes, 
P. 106, and Electronics, F. 4fi, ) 1*1 
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Save Gas, Save Engine with “POLY” 



The following introduces one of the 
most fully tested and proven gas saving, 
friction- reducing engine treatments ever 
to reach the market! 

The Secret is “Poly* 

"Italy" is short for polytet nfl uDi™thy le ne 
(TFE), I he slipperiest substance known io 
man. (1981 CuLness Book of World Rec- 
ords). ftatrolon Corporation, makers of 
Slick 50, invented a way lo permanently bind 
this slippery chemical to your engine with 
one treatment, Jus-E one quart of Slick 50 
can reduce engine friction, increase gas 
mileage and horsepower and reduce engine 
operating temperature, causing your oil and 
engine to Iasi longer. . . plus il reduces 
metal wear, defraying costly overhauls. 

Years of Toiling and llso 
Have Proved If Trufcl 

Slick 50 has been thoroughly tested in in- 
dependent laboratories and out on the road ; 

The March.'Apnl 1982, p. 35 issue of 
"Consumer Digest'' magazine staled, 
“Slick 50 does reduce engine heal and ordi- 
nary wear, und OUr informal tests indicate 
that it will improve gas mileage by about 
2 or 3 miles per gallon. 1 ' 

One of the country's most rcspecled 
search institute reported applying a power- 
ful ultrasonic cleaning process lo a Slick 50 
treated engine and were surprised at its per- 
manence. ,l We actually expected the Ftetfo- 
lon Slkk 50 TFE Resin coating to also be 
removed , but later found it was still there " 

“Dune Buggies El Hoi V Wfc" magazine 
April 1983 issue records the results of i heir 
one year testi n g of SI ick 50. " H We can i ndeed 
say scientifically ihat Slick 50 does work, 
and dial it does reduce engine wear! , . . for 
the price of one treatment when compared 
to engine rebuild, wc feel that you h d be 
money ahead using Slick 50T 

The Federal Aviation Administration has 
fully accepted a similar product tor aircraft— 
Slick 50 Aircraft Piston Engine Treatment 
(F.A.R. 033.49T This FAA endurance test 
simulated; 1400 hours of engine use. 

The pnwpr technology laboratory at a 
leading southwestern university stated, 
ri S]iek SO docs increase horsepower and 
decreases fuel consumption in tests done at 
the university." 

The Spaer Shull Ic Columbia uses the 
chemical “poly" in its gears and bearings 
because il is the only chemical lubricant 
which can withstand the heat and corrosive 
elements of space. 

Perhaps most dramatic of all is a torture 
lest overseen hy the Automotive Services 
Council for Pennsylvania and shown on 
WTVE television Three cars with 75,000 
to 129,000 miles on them were Ercaicd with 
Slick 50. Six months later the oil was drained 
from each veh ide . and the ears driven with- 
out the oil plugs for about a half hour. The 
w-uier temperature never rose and the en- 
gines sustained no apparent damage. 
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There isn’t room here lo id! you aboul 
the dozens of other tests proving that Slick 
50 is everything we say. However, if you 're 
still skeptical , send $2.00 tu cover printing 
and postage costs,, and we'll send you de- 
tailed test results plus actual letters from 
users who report how Stick 50 saved their 
engines and saved them money! 

It% Easy to Treat Your Engine 

A few minutes before oil and filter change, 
add the engine flush you gel free with each 
order to clean our the engine. Let the engine 
idle tor 5 mi mites. Then drain the oil, change 
ihe filter and add the proper amounl of oil, 
less one quart. Add one quart of Slick 50, 
drive for 30 minutes, and leave il in the crank- 
case lor al least 3,000 miles. As the engine 
operates, the oil carries the "poly" between 
the parts where il js burnished into the pores 
of she metal . 

Only On« Treatment Necessary 

ll’s permanent, so you do it only once, 
nol each time you change oil. One quart of 
Slick 50 will Sreai all standard 4, 6 and 
8 ‘Cylinder gasoline and diese] engines. 

Works with Mast Oils 

Slick 50 will work with all petroleum- 
based oils and all synthetics compatible with 
petroleum-based oils with the exception of 
graphite oiJs. However, once un engine is 
treated, you can go back to a graphite type 
if desired, 

4 Ways Slick 50 Saves You Money 

r actual percentages may vary depend- 
ing on your driving, vehicle condition, 
weather and geographic location, but no 
matter what your condition s + Slick 50 can: 

1 . Increase mileage 

2. Increase horsepower f small economy 
cuts and large RV’s really need this) 



3- Reduce ope rating temperatures, thus in- 
creasing the lubrication and life of the 
oil and engine 

4 . Mini mize or e lim in ate co&l ly overha ul s 
by reducing engine wear 

Up to 9Q% of the engine wear on a car 
can be caused by lubrication starvation cars 
experience when first starred before the oil 
begins lo circulate. Slick 50 can eliminate 
this problem for less than the cost of two 
tanks of gas. 

Slick 50 Will Not 
Affect Your Warranty 

Slick 50 is suspended in an excellent grade 
of petroleum oil which meets or exceeds 
every manufacturer's engine warranty re- 
quirements. In addition, this oil carries an 
American Petroleum Institute service classi- 
fication SF-CC-CD, 

Theraft No Risk with 
Our Money Rock Guarantor 

Use Slick 50 for 3000 miles. If you don't 
noiice an improvement in engine perform - 
a nee, return your invoice with a short note 
telling why, for a prompl full refund — no 
questions asked, 

Profit from Soiling 
Slick 50 Yourself 

Here’s an opportunity to make handsome 
profits. Having such solid tcsl results from 
major institutions make Slick 50 easier to 
sell than many cither products. Free dealer- 
ship information is sent upon request. 

For purchase or further informal iun 
call toll-free 1-800-525-8621, ext 7 (in 
California 1-800-23.1-95591 or send la: 
Progressive Energy Corporation, 255 
South Bent Avenue, #B-J + Dept, FM787. 
San Marcos, California 92069, 



Ifei, I want lo improve my car’s performance 
and save my engine — rush me risk tree 
L One Slick 50 at £39.95 + $4 00 shipping 
and handling, Caw 

□ Give me free shipping and handling for my 
order of 2 or mure at £39.95 each. 

C Check U C.O.D. Cl Visa/MasterCard 
Card# 

Exp. Date 

Nam©_ 

Address ... . 

fGf’v* sfriw r address (f fxwSr&fa Jbr L/PS dettreryj 



Crty Steto Zip. 




Rugtvssive Energy Corporation 



?55 Scorn Bent Avenue. #0-1, Depl PM707 
San Marcaa. CaliJomi* 9^069 
CALL MOW, TOLL FREE 1-fiD0-£2S-fi624. 

IN- CALIFORNIA. TOLL FREE T-BW- 233 -3559. 

* I H7 PraqrHiitr Enw^gy Carp 







Photography 



BY STEPHEN A. BOOTH 



bum the normal tense to a 
telephoto, internally— without 
physically removing at sd in- 
stalling a lens. Usually, the 
transformation is accom- 
plished by manipubtiog a lever 
on the back of the camera.. 
Sometimes, you have to ro- 
tate tlte lens turret itself- In 
either case, the business 
end of the tens changes 
perspective instantly, en- 
abling you to zoom from a 
group shot to a tightly 
cropped closcup. 



basic features shared by bifo- 
cals yet bring some extra sur- 
prises to the party. 

Must bifocals offer you a 
choice between ii sems-wide- 
angle 35 or 4Gmm lens (in the 
normal mode) and a 70mm 
moderate telephoto. In fecU 



Mobile Image-Makers 



S ummertime is open season 
for snapshooting. The 
temperate weather, and addi- 
tional leisure time, combine to 
provide a wider variety of sub- 
jects more photographic 
opportunities than any other 
time of year. 

Summer's also the time 
when most of us prefer to 
dress and travel light. Wheth- 
er you're daytripping to the 
beach, hiking a mountain trail, 
or clocking an evening of thrills 
at the amusement park, a full- 
dress pack of photo gear is 
probably the bit thing you'll 
want to cany. 

This column has often ad- 
dressed the flexibility of con- 
ventional, singte-lens-reftex 
35mm cameras and their bat- 
tery of interdiangeabte tenses 
to handle any photographic sit' 



nation. We've also discussed 
the convenience, compact size 
and carefree operation of the 
poM-and-shoot autofocus 
35mm rangefinder. r l"he tetter 
is the ideal on-tJw-go imaging 
device, easily tucked into a 
beachhag, backpack 
or an especially spa- 
cious pocket. 

Now you can have 
the best of both 
worlds, in the farm of 
autMverytlung ran- 
gefinders with van- 
ahte-fiocd-leftgtii 
lenses built-in, 

These supercool- 
pacts are advertised under a 
variety of aliases. Most often, 
they're dubbed bifocal, a.k.a. 
diud-lens autnfaaj? cameras 
What they offer, in most 
cases, is the ability to switch 



Bifocals are now offered by 
just about every major camera 
manufacturer. The two [ F ve 
been working out with, the 

Pentax IQZoom Lind Canon's 
Sure Shot Tele, offer all the 



PM Photo Album — Tips 
For Better Pictures 

A utofocusmg point- anck&hoot cameras mgjce 
everyday phnlography simple. But (here are 
occasions when some control over ihe aulolocus 
function is Ges*able. 

For exatrpte, when ahootrig tfruugh glass, 
wale* or tog. Ihe camera’s infrared auioiocus 
sensor will reflect oil the Iransparent su-face 
raiher limn home-in. on (he object behnd ii that 
you're Irytng lo shoot The result is a perfectly 
focused imago of, say, your wrnds^eHld, rather than 
me scenery beyond It Wafer and even log have the 
same reflective effect. 

Some autofocus cameras have a locus-lock 
feature. This lets you locus on a reference Siliject. 
ihen holds the rearing unid you recompose the 
aclual shot and press the shutter TePease. ll yuL* 
camera tack* this lealure, or if there's no way for 
you to prefocus, just cover The autofocus sensors 
as shown here 1,!cp left). The camera's focus 
system wi detauii to mfimSy and let you shorif nghi 
through glass (bottom lefl) — Armand Ensarian 



to 

dole -up telephoto 



40mm and 70mm is eractiy 
the eitherfor focal range you 
get in the Canon. 

[Tie Pentax IQZoom is a bit 
more flexible, as connoted by 
its name. By a neat application 
of elecmmiechaiikral engineer- 
ing, the powered Jens of the 
IQZoQm can be set to any focal 
length you desire between 35 
and TtirmiL You simply press 
the power zoom switch until 
the subject is cropped the way 
yuu wish it to be. 

To assist you in this compo- 
sitfon. the viewfinder optics 
follow the lens adjustment mil- 
Smeter-for-millimeter. This 
means that what you see is 
exactly what you'll get. As the 
lens and viewfinder zoom, so 
does die built-in flash. Mean- 
wliite, your subject remains 
consistently focused by the 
infrared aulofoctffl SenSrir, 

The viewfinder optics of 
Canon's Sure Shot Tele also 
change when you alkie the 
40mm to 7Umm switch on the 
back of the camera. Though it 
is limited to either/or focal 
lengths, the Canon compact 
offers two built-in features for 

f P¥rane fw.ni id Jlflgf -W 
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There’s no other 
track like it 





The Mid-Sized 

With full-sized ability and compact agility Dodge Dakota is in a class by 
itself, Ready to haul with available V-6 power, eight-foot bed and 2,550 lb. 
payload. The rival of some full-sized Ford and Chevy pickups. And the 
envy of every compact around. What’s more, when you choose Dakota as 
your pickup, you get plenty of choice. From a no-nonsense Dakota S at 
only $ 6,590,' ' to the dressed -up and ready-for- 
Saturday-night Dakota LE shown above. Still, 
only $9,769; So buy or lease a new mid-sized 
Dodge Dakota. It’s a singular sensation. 



O 

Oadge f/f\J 



Lih! prik ts esdudr UX & drtf Ulalkm charge 
Bmli" based on survey of owner problems 
with ’SO light trucks slesaKued & built in Ncs 

2. H ■ liUlt7. ?i EST BACKED AAWRIC 

limited warranty at dealer, Restrict tons apply 



DIVISION OF CH^SLES MOTORS 



Blit SU ETF FEJR SAFETY 






Introducing Pioneer's Truck Riders; The first 
audio systems designed exclusively for trucks. 

Understand, this isn't a car stereo attached to a pair of car 
speakers. This is a complete truck sound system designed 
to work as one. 

It all starts in the dash with a tough, 50- watt, impact- 
resistant AM/FM cassette deck. And it comes out of specially 
designed behind-the-seat speakers that pound the sound 
right into your spine.Yet before it even reaches your brain, 
it's been fine tuned by Pioneer innovations like Super Bass, 

Stereo Wide, and Front/ 
Rear Blend Control. The 
result: Your cab literally 
explodes with crystal 
clear sound. 

Pioneer’s tough new 
Truck Riders: Go ahead. 
Kick some bass. 



C£ PIONEER' 
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Tests prove Ruin Dance" lasts up to twice as long os the leading car wax 

I Punching rainstorms. Blistering sun. Repeated defergenl 

I washings. We pul the leading car waxes to the lest in Florida to find 



RAIN DANCE 



TURTLE WAX ' SUPER HARO SHELL 1 

Water beocfjng lesfe ofter 1 700 houtv 
Rain Da rice holds up after other 
teodiiW car waxes fall flal. 



out which brand lasts longest. The winner: Rain Dance by a mile. 

In fad, water beading measurements showed Rain Dance 
lasted more than twice as long as the other leading brand. Which 
means with Rain Dance, you can wax a lot less oflen. 

So if you want Ihe longest-lasting car wax, get Rain 
Dance, The wax that polished off the competition, i**™ i« nu Vn 

RAIN DANCE. INTENSIVE CARE FOR YOUR CAR. 





PHOTOGRAPHY 

I’Cffufawwi fall! BUB JiJ 

creative photography. One is a soft filter 
that drops in front of the lens at the touch 
of a button, to lend a dreamy quality to 
portraits or landscapes 1"he other cre- 
ative feature is the ability to make multiple 
exposures on the same frame of film. In 
fact, the Sure Shot Tele comes with a 
Jens-mounted adapter for making trick 
special -effect multi-exposures. 

Both cameras offer the usual comple- 
ment of automatic-exposure and film 
t Handling features. The Pentax focuses 
down to 2 ft ; the Canon to 3 ft. Addition- 
ally, each is available in a diita-heck ver- 
sion that imprints date and time informa- 
tion on the exposure. The Hentax 
lOZooni and Canon Sure Shot Tele list for 
about $350, Add $35, respectively, for 
the dam-back versions. 



Summertime Clues 

As tong as wo're on the subject of sum- 
mertime photography^ here's a potpourri 




Trek-50 fa moisture amJ debris retlrtsnt 



of tips for film and camera handling. 

• Airport security regulations require you 
to submit your carry-on bags for X-ray 
inspection. And 3nert±ri!hingly r even lug- 
gage stowed in the hold is subjected to X- 
ray examination. 

X-rays tan affect film adversely 
—whether it's unused or already ex- 
posed, According to the National Associa- 
tion. of Photographic Manufacturers, the 
low-dosage X-ray machines used in the 
U.S. wQ] let films of A5MS0 400 and 
below pass through five times before 
visibly affecting them. Fast films with 
higher ISO numbers staid a greater risk, 
and should never be exposed to X-rays. 
The machines used overseas am adminis- 
ter higher dosages. 

Why lake chances with your valued 
pictures? In the U.S. a you have the right 
Lo request hand-inspection of your bag- 
gage. Simply remove your cameo and 
film from the hag and hand them to the 
security guard 

Security at most overseas airports will 
also accommodate this request — if you 
can communicate it. You might have to 
insist over the guards' assurances that the 
X-ray machine is "film-safe. 

Some countries do not permit any 
hand-inspection. In this case, protect your 
pictures by enclosing the film in one of die 
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many lead-foil bags sold for this purpose. 
Make sure your foil bag hasn't sprouted 
leaks caused by overuse or age. Even a 
phhote feulL will admit X-rays. 

■ Heat, humidity, water and debris can 
foul: your film and camera, too. Excessive 
heat can cause LCD displays to go blank 
and efocb'cmic microprocessors to go 
goofy. Internal lubricants might soften and 
run to places they don't belong- As for 
Gtm, high lioat and humidity can alter the 
chemistry of the photosensitive emulsion, 
resulting in fogging and color imbalances. 
Trouble h, you won't know until after the 
film is processed 

Cool is the rule. Don't leave your photo 
gear in (hrect sun or in enclosed spaces 
(such as cars) where the mercury's Likely 
to rise above a comfortable room tem- 
perature. Tf you've got a beverage cooler 
on hand, sacrifice some brew capacity for 
camera and film protected in potybags. 
When you shift the package from cold 
storage to die heal. Leave the gear in the 
bag a while so that any condensation 
forms on Lhe bag instead of its contents. 
No cooler? Keep the photo paraphernalia 
in shade or covered under light colored, 
heat-reflecting material. 

The damaging effects of water, sand 
and dust are pretty obvious. If you expect 
to take your camera along for txxiysiiriing 
or mud-wrestling, get one of the readily 
available moisture- and debris-resistant 
cameras such as Vivrtar's Trek-50. 

New And Noteworthy 

Two new SLR cameras have joined the 
exclusive autofocus fraternity. They are 
¥a silica's £30 AF and the Pentax SFl. 
Notably, they share a built-in flask Stay 
tuned for a hands-on report. m 




Built-In Rash l? an added convenience of die 
Yashka 2 3 OAF Jabcvt| an d Pentax SFl. 
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BANKS 

TURBO POWER 

Flattens Out Those Hitts 



BANKS DiESELTURBO SYSTEMS 




FORD 6 9L TURBO 

GM 6.ZL TURBO ALSO AVAILABLE 



• EMISSIONS LEGAL! N ALL M STATES 

• LIP TO 50% MORE HORSEPOWER 

• EXCELLENT HIGH ALTITUDE POWER 

• DEALERS NATIONWIDE 

■ YOUR POWER SOURCE "SINCE ’1958’" 



iNUllK. 

Gale Banks Engendering 
546 Duggan Avenue, Dept. 650 
Azusa, Ca. §1702 (SIS) 969-9605 

t H7 BALE IhNNS EN5"ME£fllN5 



Train at home for 
one of these 27 
career opportunities 



Fite liEli about Dppltjnas amt 
Spsciillxed Assoeialp Degrees 




Now at home in your spare 
time, without any pravicrus 
experience, you can Srain Pi>f a 
money-making career even 
g&t a Degree" Send for free 
career rads about ita Stating 
career program dial interests 
you most You will receive 
bfochuro and intormaiton on em| 
lunllk&& <n me lielrt you choose Mail coupon 
Sod ay end SeG haw easy ll fa to train Hi home lor a 
greei new earner or advancement on your pres- 

ern^,SEMg_FQH FREE_FACTSl __ iwi_ 

lulu mil ion j! Comipondinee Schools 

Dept PBS77 Scranton, PA 18515 
Piwa mk l me iree laca, color brochure and Ml infer 
matron on how I can Hudy a home *x iha career i tuve 
cnoun i undtiwod i am undtr no ptH-ausion and no 
salesman will visd CHECK ONE BOX ONLY1 
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set to help move the weight. 

Engine choices in the top 
classes range from the blest 
dragster setups of Arias- 
Root tiW-cu,-m, Hemis, 
complete with GMC 12-71 
superchargers, to World War 
1J surplus AJlison V12 aircraft 
powerplants. A mix -and - 
match attitude is perfectly ac- 
ceptable— Allison de votee 
Hale Woodward. for exam- 
ple. will be adding two 427 
Chevrolet* to his tractor, just 
for "something different." 
Engine location itself is a top- 
ic of much discussion, since 
the motor mass can act as 



Trio of blown Hemis In staircase layout equals 4500 np. 



Two-wtieei-di iv-e tnxfcs go wheels up wrwn hitched to weight sW. 



coupler, nose to laU, or 
through a specially built gear- 
case that positions them side- 
by-side or in a terraced 
"staircase" layout. A pur- 
pose-bud^ twm-oounterdiaft 
transmission offers the 
choice of three gear ratios, 
though there's no shifting of 
gears once a tractor pull lias 
started. 

brag-racing style centrifu- 
gal dutches enable smooth 
launches, and n RockweU 
rear axle out of an 18- 
wheeter is modified with an 
additional Caterpillar bulldoz- 
er planetary reduction gear- 



I f you look no deeper than 
the freak show spectacle of 
it all, tractor pulling would 
seem the most ludicrous of 
motorsports. Just consider 
the numbers: JlSfO.LKMJ ma- 
chines with up to six engines 
and 8tMHJ hp or more, drag- 
ging a 70 a (XMl-pound sled 

down a dirt track. 

Certainly there must be 
more than meets the eye in 
order to pack a sport* arena 
with fans for an evening of 
mud-stinging, engine-roaring 
entertainment. 

There's lot* more — a me- 
chanical wonderland, in fact. 
What makes the machinery 
so interesting is its special- 
ization. Just one tractor is on 
the course at any time, and 
its true competition is a dead- 
weight sled. It 1 * more like the 
Olympic pole vault than any 
other motorsport — each pull- 
er is trying to exceed a mea- 
sured mark rather than de- 
feat the competition in a side- 
by-side matchup. 

While other racers abide 
by the maxim ^there's no 
substitute for cubic inches," 
tractor puller* pass on the 
tedious standbys of increas- 



ing bore and stroke by simply 
multiplying the number of 
powerplants, Currently, the 
top bracket (11. 200-pound 
class ) is limited to a maximum 
of six engines for outdoor 
events, or three powerplants 
for indoor meets like the Red 
Man Chewing Tobacco/TNT 
All-American Pulling Series, 
a show we took in at Long 
Island's Nassau Coliseum, 
The multi-engine tractors 
are buUt on custom rectangu- 
lar tube framework with en- 
gine mounts that allow driv- 
ers to choose the number of 
engine* for the weight class 
and course location they'll be 
running. Engines are linked 
either by a direct crankshaft 



FREE RACE TICKET 



Send In this coupon with a stamped, self -ad- 
dressed business envelope to: 

Auto Sports Associates, Ltd.. 701 N. Kcyser Ave» r 
Scranton, PA IBSOfi. 

Vou will tte mailed a free Grandstand Ticket worm the £ 3 0 
admiBron tp the garage. paddock and race on one day of 
the Parana Sports Car Grand Prix, July 25-26 at world fam- 
ous, ppcono Raceway. Long Pond, Pennsylvania. 

It's the largest sports car race in the Northeast — T 4 races 
for 22 classes of 5CGA sports cars, sedans and Formula cars 
over a 2 -day weekend. 

The international Camaro Club wifi also oe on hand to 
celebrate that model's 20tn Olrtftday at the Carnaro Street 
National East. Camara fans will see a Camara-only car 
shew, swap meet and Carnaro Corral at the race track. 

JUST MAIL IN THIS COUPON (no photocopies, 
p lease J FOR YOUR FREE RACE TICKET* 



BY NORMAN 
MAYERSOHN 



A pair of aircraft AJMson VI 2s provide 3000 hp of puFr. 



movable ballast, arid at least 
one competitor ha* chosen a 
side way s-mounting scheme 
in an attempt to control 
torque reaction. 

Pulling is a long w p ay from 
the Indianapolis SOIL but for 
the hard-core motursports 
fan it's terrific entertainment 

with a great advantage: Pull* 
run nearly every weekend of 
the year, if riot locally, then 
on cable television, m 



Pull Right Up, Please 
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“These Are NOT... Sunglasses!” 



Famous Nationally 
Advertised 
Ambervision TM 
Super Glasses 
For Only... 



* 10 ? 

(Not $59.95) 




AMBERVISION tm 
REVOLUTIONIZES EYEWEAR 



As pari ol an enormous publicity campaign 
to prove that we have the absolute lowest 
prices available in the nation, the giant new 
home shopping club 'USA Buyers 
Neiwork" will give away ore million pair ol 
its mosi expensive vision enhancement 
glasses — the nationally advertised Amber - 
vision 1 * Super-Glasses, for the 
unbelievable 'competition busier 1 ' price ot 
fust $10 only to those who write lo the 
company address (below) before Midnight. 
July 31. 1987 

Not $100, Not SS9.95 — Incredible 
Give Away For Only $10! 

Similar Perception eyeglasses have been 
nationally advertised by olhers in leading 
media at $59 9 6 each In laci you would 
think that high lech Perception vision 
enhancement Super -Glasses like these 
would sell lor well over $100.00 But dur- 
ing ihis nationwide publicity campaign, you 
don't pay $100.00 - or even $59 95 You 
pay an incredible give away price ol just 
$10! But this oiler is for a limited lime and 
only available through this nationwide 
publicity campaign it you respond before 
the deadline above. 

High Technology Disguised 
As High Fashion 

Don't be tooled by ihe appearance o) these 
glasses! These are not ordinary 
sunglasses. They may look like high 
lashion sunglasses (in lad. they are 
designed attar some of the most expensive 
brand names on the market today - e.g. 
Pcfthem, Carrera tw, etc.) — but are actual 
ly the latest breakthrough in sunglass 
technology. Ambervision'sr* scientific 
design filters out blue and u lira violet por- 



tions ol Ihe light spectrum mat have been 
proven to be harmlul to your eyes. By filter- 
ing out these dangerous rays, not only are 
your eyes protected from damage, but your 
vision is enhanced lo a new level of percep 
trial eyesight! 

A Now World Through New Eyes 

Just imagine what it would be like to look 
through glasses that make ihe world seem 
sharper, more vibrant, more alive and more 
checrlul Blip on a pair of these sleek 
designer sunglass “look alikes" and you'll 
notice a marked improvement in your vi- 
sion. Everything will appear sharper and 
more defined. Objects will take on an 
enhanced three dimensional (3 D) efteci. 
This vision enhancement experience is so 
incredibly phenomenal lhai II has been 
widely publicized by others as a "Vision 
Breakthrough". You literally “won't believe 
your eyes!" Thousands of prole ssi on al 
g oilers, hunters, and skiers have already 
discovered and reaped the benefits ol these 
indispensable Super-Glasses - now you 
loo can experience ihe excitement of 
ENHANCED EYESIGHT! 

$ungl«se Danger? 

The unbelievable truth is Thai ORDINARY 
sunglasses may be dangerous to your 
eyes. When you put on sunglasses, 
although you reduce Ibe amount ol light 
that enters your eyes, your pupils open 
wider (just like the aperture on an 
automatic camera) and actually allow more 
of the dangerous ultraviolet rays into your 
eyes 

These "Super-Glasses" are especially 
designed to shield out overhead light Doc 
tors will tell you that the OR 39 lens used io 



these glasses are one of ihe finest 
materials available lor glasses and is 
manulaclured under license. The 
lightweight frames are designed lor ultra 
comfortable wear and tear and the molded 
nose rest will fit any size nose The hinge 
design of these frames allows them to be 
Ihe perfect "one size fils all" eyeglasses. 
Each pair comes complete with a padded 
carrying case and an an li scratch coaling 
No wonder these are the most popular and 
fastest selling sunglasses ever sold by this 
giant new home shopping club! 

These Ambervision tm Super-Glasses will 
not be sold to any wholesalers, dealers, or 
retailers at this price. They are only 
available through this special publicity cam 
paign lor a limited lime. There is a limit ol 
two (2) pairs per address al this price, but 
requests that are mailed early enough 
(before July 20), may request up to five. 
Each parr of Super-Glasses is covered by a 
lull one year money back guarantee. 

TO ORDER, mail this original publicity ad (no 
copies or pholoslats) together with your 
name and address and $10 for each pair. 
Add only $3 lor FIRST PRIORITY shipping, 
handling and insurance no matter how 
many pairs you are requesting. MC & Visa 
users please supply Account No., Expira- 
tion Date and Signature. (State sales lax in- 
cluded in price) Allow up to BO days for 
shipment. Mail to: 

USA Buyers Network, Dept SGI 032 
One American Way, 

Roanoke, VA 24016-8033 

I us* tayra h rw.jrt im 

Arpbt'Yiki'Xi n i 'tJHkmjilL cf tpS LfSA luy«tt ftalwErlc 
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Electronics 




Enemies Of Promise 

I n case you haven't already noticed, this month's issue 
contains our exclusive hands -cm test of the new digital audio 
tape (DAT) format recently introduced in japan. That test 
report might be as close as you 1 !! ever get to a DAT recorder, 
if the corporate entities collectively known as the music 
industry have their way, 

DAT, w'ithin die confines of its tiny cassette shell, has the 
potential for the same high-quality sound you'll hear from 
digital audio compact discs. 




Tfte digital audio tape recorder might be an endangered jpedes. 



Unlike CDs, the DAT format permits recording, either 
commercially or in the home, It's the home -recording aspect 
of DAT that the music industry objects to. Consequently, that 
industry bas lobbied Congress for restrictions on DAT, Some 
of these restrictions are included in proposed legislation now 
before our elected representative s. 

Though the immediate and apparent target of the music 
industry's lobbying is DAT, I'm probably not alone in suspect- 
ing that the ultimate goal is to restrict (or even prohibit) 
private home taping of any kind, including video, DAT, 
because it is new technology and highly publicized at that, 
appears merely to be a convenient vehicle for a renewed 
attack on home recording of copyrighted works. 

There is much that l and others find objectionable in the 
music industry's campaign. Its very premise — the alleged loss 
of revenues — is questionable- But whatever be the rights and 
wrongs of home taping, banning or crippling a new technology 
isn't the solution- It’s a narrow-minded action that would 
deprive us of the benefits and promise of distal audio. I even 
think it’s shortsighted from the point of view of the music 
industry's own self-interest. 

In seeking restrictions on DAT, die music industry has 
endowed it with the nonexistent ability to make perfect digital 
clones of the compact disc. The music industry argues that 
given this ability, people will stop buying CDs. Instead, they'll 
buy DAT machines, and either borrow CDs from friends or 
cadge DAT copies of the discs. 

To prevent this swapping and borrowing, the music indus- 
try has proposed a ban on the importation of DAT decks that 
lack a built-in, anti-copying device developed by CBS- This chip 
would prevent the machine from recording any specially 
encoded CD (and presumably LP, cassette or radio broad- 

{pf.eme turn fri jvige ifly 



Magic Wand 

Kemote control, wireless or 
otherwise, used to be a pre- 
mium feature found only in 
top-of-lhe-line electronic en- 
tertainment products. Nowa- 
days, it's hard to find a VCR 
or TV set that doesn't come 
with a remote control hand- 
set of the wireless infrared 
variety. Besides video prod- 
uct^ just about every com- 
pact disc player sold comes 
with a remote. 

So do many lii-fi receivers 
and rack-mounted audio com- 
ponent systems. 

When you begin amassing 
more than one remote-con- 
trol component, you begin to 
realize that this electronic so- 
lution to one problem (incon- 
venience) has engendered 
yet another one. Your coffee 
table now- is cluttered with a 
variety of remote controls. 
Yon have to select the right 
one — possibly in semi- 

darkness — to control the 
component in use. Further- 
more, you have to refamiliar- 
i se yourself with the place- 
ment of the functions on that 
particular controller so that 
you don't shut your VCR off 
when you merely want to 
advance the tape. 

Electronics manufacturers 
have attempted to solve the 
problem of redundant re- 
motes in two ways. 

Some companies sell their 
products with a remote con- 
trol that will operate their 
other remote-control prod- 
ucts, This is a step in the 
right direction — but it limits 
your selection to products of 
a single brand. Other compa- 
nies sell, for example, a TV 
whose remote will control 
VCRs of any brand. This 
gives you more flexibility, but 
you're still limited to control- 
ling only two components. 

Yet another solution has 
been the so-called universal 
remote control. This clever 
bit of engineering, first in- 
troduced in General Elec- 
tric's Command Central 
remotes, can learn the op- 
erating codes of virtually 
any component that 
uses infrared control. 

The Command Central can 
operate up to four compon- 
ents — a reasonable number. 



Its limiting factor is the num- 
ber of functions it can per- 
form, For the most part, it 
issues only basic commands 
such as power, channel se- 
lection, stop-start-and- 
pause, and audio volume. It 
won't let you control the 
track selection on a CD play- 
er, for example* or let you 
alter the bass, treble or left-' 
right stereo balance of your 
hi-fi system. 

Now, the infrared remote 
controller that will do all 
those things and more is 
available from hi-fi manufac- 
turer Onkyo, of Ramsey, 
New jersey. 

The model RC-AVi Unifier 
(about $120) can learn the 
code of virtually any infrared 
remote -control device . 
Moreover, it can duplicate 
and operate the functions of 
the related component. In all, 
more than 100 different func- 
tions can be stored in the 
Unifiers microprocessor 
memory. The Unifier is sim- 
ply placed head-to-head with 
the original remote to learn 
its codes and functions. 

Besides operating audio 
and video gear, the Unifier 
has an Auxiliary mode that 
can handle any infrared-corn 
trolled product — including 
home security systems. It 
runs on four AAA batteries. 



Unifier remote by Onkyo oper- 
ate! any audtaVIdeo unlt- 
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COMANCHE SI ’ORTKUL'K: 
life iw>t only the riewesl Awheel firm: 
Comanche pick up, it's also tin 1 mu ksi 
.' iffnftfeNe vehicle Jeep htliJds. At just 
Hi. Wli, SpurTnick has the most 
jxjwerful sinndartl engine i »f any truck 
in its class. . . delivering an impressive 
12t Ivitrsepower, Phis, tls the only 
vehicle in ils class with hi^ 1 [i-incli 
wheels and tires, siandard. 

PtlWKJi: Tins yeai. L'aniimclK' comes 
with an all-new optional 1. ill it a* 
h’tw- Kell Six engine 1 1 tin [nits < nit 




OHViiJil 190ft lli O^npK; 



173 In vnszpmwr and 23\ u n -pounds n| 
torque. Tilsit nuki-s L'TsmitiiL bi 1 by l;n 
1 Ik- riutfi ptmvrtiil (ruck of its kind. 

A WISH: KANtiK OF YJillJCLKS: 

L* unuiirho Ljix es y* w tin.* l'Ih ni\ m i si 
two-wliwl drive tar diilt-ori-ihe-Jl\ 
funr-whuul drive. And you mu rlwussu 
between the new shorilmd rrudd or 
Innjjbtxl with tin- largest oirtMKil 




I wiled drive payload ca|wit v of 

any I nuk mils efcim 
OTHER On'IONS CiJiivuKrlK* 
already has a lot it And 

ilioiv s lS luny: list of available equipim-iit 

I I is it includes a responsive new 1 -speed 
atilomatk- transmission w ith overtime. 

L'heckout llienew SjmtTrui'k slid oil 
tte litter Comanche pickups. li% tk a 
kind of truck just about anybody ran 
afford,, Hut itV also the kind oi [ruck 
<ndvjeep can buthi 

I ■ ■ -IlliiT -I'j.lll-Lt.rtl^Bh’. llJL 1.1 U - J'U 

t : I r .„, . «h|>>|.'< p hi l || I -i I Sill :il|L i tkii.u 
u u|i ■[! n in * sjM t Vh« +jy- Ini » 

Jeep a Comanche 

AvaitaW* in 2WD and 4WD 



FIXTHBT 

SCRRTCH 







Ail Duplicator* touci^up paints m cum 
piiiBf-fnAtdied to !he original factory fin ml 
And a witto array tit colors are available tor 
both rin mc^lic and import vehicles 




SCRATCH FIX B - Far touchm? 
up nicks, dings,. minpr stone 
damage and scratches on Late 
modes whiles Easy-to-use 
brush 1 in * cap 




AUTO SPRAY 1 -As the 

scrapes and scratches get 
larger Auto Spray 1 is Ihe 
answer. Dries quickly to a 
durable h>gh-g lass finish 




TRUCK i VAN FAINT -Perfect 
tor touching up large areas on 
pick-ups, vans and RV& Also 
ideal tor custom painting tod 
hOKes and other accessories 



FBEEl For a stop- by-step "You Can Do 
It" guide to experi auto touch-up, send 
StfH-adctres&ed stomped envelope 
{4" x 9Yy) to: Dupli -Color Products 
Company, OepS PM- 1M1 Nicholas Blvd , 
ELk Grove Village, IL &DGD7 



THE DUPtt colon OTHAUiTE QUO 
HEUTLSWEmTAKES 

Purchase any two tans of Gupli-Gulof* 
or Original* brand aerosol products and 
receive a (1 00 rebate check. 

Putt Enter to win a matching pair ol ATVs 
or one ol hundreds of other prizes. 

See your la vo rite Oupli-Colo r retailer tor 
complex details Rebate and Gwttpsttkss 
otter valid through July 1 5 , 1987 






ELECTR ONICS 

tCoilt fjVW pflijr j fi) 

j cast), The so-called encoding that lug- 
gers the chip is actually a notch of music 
in the high- frequency ^715-1 to 3965- 

Hz range that is removed from the 
performance momentarily. 

The chip’s proponents ekim that the 
encoding scheme doesn't dtot on or ad- 
versely affect the music during normal 
playback, Opponents strongly disagree, 
pointing out that the 3715- to 3965-Hz 
hand width is well within the range of 
hearing and that its removal audibly 
distorts the music. 

To my thinking, the music industry’s 
contention that DAT makes perfect CD 
clones is either misinformed, or inteti- 
tionally exagge rated. Our firsthand ex- 
perience with a DAT recorder demon- 
strates that the machine isn't the 
bogeyman the music industry alleges it 
to be. You can read exactly what the 
decks can and can’t do, described in our 
story 1 titled Diyitnt Audio Gmumttes 
starting cpn page 106, 

As for the CBS-deveioped anticopy 
system, it seems unworkable — and it r s 
certainly unnecessary. 

The affected bandwidth is certainly 
within Che audible range, and besides Lite 
momentary loss of sound, any alteration 
in this band is likely to affect stereo 
imaging — the direction from which we 
perceive the sounds to come. 

If the notch system is implemented, it 
would impose inferior music recordings 
on anyone who buys a CD or LF, not just 
the folks trying to record one onto a 
DAT recorder. 

Why isn't the CBS anticopy system 
necessary? Because as our feature arti- 
cle points out, DAT players already 
have a built-in "copy prohibit 11 system 
that prevents the machine from making 
a digital recording of any CD (or future 
prerecorded DAT cassette) that has an 
anticopy code. Most CDs sold tiiday 
already have this nonavnilable code. 

Technical reasons aside, I'm also 
skeptical of the music industry's conten- 
tion that DAT's introduction will prompt 
widespread source-swapping and copy- 
ing. I t just doesn't make financial sense. 

DAT isn't cheap. In Japan, the decks 
cost about $1300 and the cassettes 
about $13. They'll cost more when they 
get here — but let's assume for a mo- 
ment that the pnres drop by half in a 
year's time. 

1 can p t $ee why a person — or an 
overwhelming number of persons 
— would pay $650 for a DAT deck and 
$6.56 for a blank cassette when one 
could buy a CD player for less than $200 
and CDs probably at £1G a pop next 
year. You h d still have to get a CD player 
and CDs to copy on the DAT deck. .And 
the copy you'd gel won't be a digital- to- 
digita! transfer. The need to go through 



4R 



an analog stage on current machines 
prevents that. 

For anyone looking to obtain the max- 
imum benefit from DAT. we Ye looking 
at an expensive proposition. Copying a 
CD onto the DAT format only makes 
sense if tile tape copy is to be used in a 
DAT car player for possibly in a future 
DAT headphone portable), l can't imag- 
ine why anyone Would make a DAT copy 
of a CD to listen to at home, when that 
person could listen to the original all- 
digital CD. 

To outfit your car for DAT, you're 
looking at a retail ticket of about $1300. 
'Hie home deck needed to make the 
copies cost as much — and you'd still 
need a CD player and CDs to copy from, 

I find it hard to believe that many people 
willing or able to go to such expe nse will 
try to save a few bucks by eopymg 
someone cise's CDs. As for using DAT 
to copy LPs t cassettes or broad- 
casts — why bother? Existing, inexpen- 
sive analog recorders already du the job. 

Prospective owners of DAT hard- 
ware wouldn’t have to copy CDs at 
all — or want to — if music companies 
were to sell prerecorded DAT cassettes 
just the way they sell CDs, 

At this writing, no prerecorded DAT 
is available at retail, and no major musk: 
label has expressed an interest in selling 
the format. Theoretically, a prerecord- 
ed DAT cassette made from the same 
digital master as a CD should sound just 
as good as a CD— some folks say better. 
Before our test report on DAT went to 
print, we were unable to acquire any 
digitally mastered (at 44.1kHz) DAT 
rapes. Soon afterward, we did get such 
an opportunity. The prerecorded! tape 
sounded as good as any CD I've ever 
heard. It's fur this reason that L suggest- 
ed, earlier, that the music industry's 
antipathy to DA T might work against its 
own self-interest. 

DAT players fur the car are already 
being made in sample production runs, 
Walkman- type DAT portables are on 
rhe drawing boards, DAT, because of its 
size and immunity to vibration and 
shock, is a more sensible format for 
mobile use than CD. For many years, 
Lhe music industry took a lackadaisical 
attitude toward prerecorded analog cas- 
seites. Then the Walkman boom woke 
up the music giants. Cassettes today far 
outsell LP records. Had high-quality, 
reasonably priced, prerecorded cas- 
settes been readily available soon after 
the first car players and headphone 
portables arrived, there probably would 
be less home recording (from LP cir 
other sources) today . 

When the music industry bellyaches 
about lost revenue, I have to ask the 
question: Who lost it? If you want to 
save DAT, tell your representatives 
that you Ye opposed to Senate bill S.506 
and House M HH-1384. FW 
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Inside Detroit 




Tracker Tracked Down 




A PM reader spotted these two Surukl/Oiwy Tracker on lert In 

North Dakota. He Laid their Interior* looked "quite roomy.*' 



S uzuki will btjriJd a small sports/utility vehicle for Chevrolet 
called the T rocker 4x4 next year, T racker wBJ be bigger than 
the tiny Samurai that Suzuki now builds, but smaller than the S- 
10 Blazer. “It v^dlt be bigger and higher priced than Samurai, ” 
confides one Suzuki source. “It will also be more car-tike inside 
and in its ride.” That sounds like GM ;jJ 3 rigJiL 

The Tracker wiU be built in a new plant in Canada, Suzuki is 
aiming at first production in July of next year. Shortly after Chevy 
introduces die Tracker, Suzufti will offer its own version, as an 
addition to the Samurai Ljhj-. " 

ByC TO Burnouts doesn't move? It's a common 

Ever get your car stuck in a occurrence on icy or muddy 

slippery place where the roads, and a headache for driv- 
wheeb just spin ;uid the ear era who get stuck. Sometimes 



only a tow truck will get them 
out But that problem may be 
solved if traction contra! 
works out 

Auto engineers want lo stop 
that spinning let you pull right 
out of the mud. They are 
developing traction control 
systems for low-price cars of 
the 1990s that prevents use- 
less spinning of the wheels. 
What happens is that sensors 
in the wheels detect a spin and 
signal die engine to slow 
down, so Uw wheels can get a 
grip. As the tires slow down 
and dig in, mere power is 
allowed from the engine. 

Then, you can accelerate 
again without spinning your 
wheels. As for burnouts— " the 
spinning of tires on high- 
powered cars than photogra- 
phers love so much— they will 
ship too. 

What makes traction cofh 
tml so easy to put cm cars is 
the same thing that made anti- 
lock brakes possible. Sensors 
that watch the speed of the 
wheels turning, or not turning, 
are the key to both systems. 
Traction control uses the 
same sensors. 

With antilock in place on 
many cars, it is a relatively 
simple matter to include trac- 
tion control. ITie essential 
sensors and computers are al- 
ready on board and just need 
to be reprogrammed. 

Hot Bonneville 

Pontiac will change the Bonne- 
ville just as it did the 6000 
model “—that is, make a special 
version that will offer many of 
the features you get on sporty 
sedans. En this case, it’s called 
the Bonneville 3SE, a stable- 
mate of the STE. Features on 
pnjtotypes under lest at GM's 
proving grounds include aero 
flanges along the bottom of the 
body sbeetmetal, gold-tone 
finish to wheels and parts of 
the grille, a spoiler 
atop the trunk, and 
what may be a 
lightweight plastic 
hood Features 
you can I see on 
the high-perfor- 
mance SSE are a 
firmer ride, faster 
steering, all- wheel 
antikick brakes and 
probably an all- 
leather interior. 



Flero Cool Down 

After a torrid first three years, 
Fietti sales have cooled off to a 
level that b more in tine with 
predictions of the car's popu- 
larity, The riny 2-seater has 
fallen from an annual sales rate 
of almost 100,000 to 71,000 
last year. This year, it may 
drop all the way down to die 
40,000 sales-rate level. 

Reasons for the sbde: more 
competition from CRX, EXP 
and MR2, plus the natural fall- 
off of interest from buyers 
who want the latest things. 

Pontiac is fighting back with 
changes in the Piero content, 
and the company already has a 
new model In the works for 
I9H9 More powerful V6 em 
gines, a better ride, a sticker 
manual transmission and the 
availability of air conditioning 
and automatic transmissions 
on the cheapest models are 
content changes. Also, incen- 
tives up to $1200 are being 
rebated on some models. 

Quad Four 

Olds" new 2.3-Mter Four will be 
shared with other CM <Svi- 
ssotis in several strengths. 
Top-performance version wiU 
be a turbocharged, 4 -valve de- 
sign for elite models like the 
Tormado. A premium motor 
for the CutLisks. Regal and GP 
will produce ISO hp without 
the turbo. 

Standard dohe version will 
make 150 hp fur compact cars 
tike the Grand Am. A single- 
cam version will get the nod 
for the upcoming Saturn line, 

Mazda Mustang 

Early next year Mazda will 
begin production at its new 
Flat Rock Michigan plant of 
the so-called Mustang IV. a 
front-drive sporty car based 
nai the Mazda (?2fi chassis. 
Early samples of prototypes nf 
{PImm Inn? fa jktgf a^.l 
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INSIDE DETROIT 

f Ci w tin md fnm pug? 5fi 

the car have afready arrived at Ltearbom 
where Ford is instiling its own 2.3- and 
Z 5-liter 4-cylinder engines. 

Wtiile Ford and Mazda are secretive 
about details of the ear h some facts are 
town. The body will be a fastback design 
with 2 »p1u5f 2 seating. Rear-seat passen- 
ger njum will be tight, even tighter than 
that of the current Mustang. Tires are 
Goodyear I5-in_ Ragle Pltis-4 alJ-seastm 
high-perfoirriance models. 

iTiis does not mean tlie end of the 
current Mustang, Ford plans to continue 
to build the Mustang GT with its V8 
engine and rear-wheel drive into the 
1990s as a separate model from the 
Mazda design. 

King Corvette 

SUU striving Tor "King nf the I lilT recogni- 
tion among the world’s sports cars. Cor- 
vette engineers are developing the King 
Corvette, the quickest, most advanced 
car Chevrolet has ever produced. The car 
is being developed in Europe and Detroit 
with an introduction date set for after 
19H& Among ils outstanding features are 
an advanced, no-spring. active suspension 
developed in conjunction with Lotus, a 6- 
speed ZF transmission and a superpower- 
ful 4-cam, 32-valve, Vti engine, also 



tweaked by Lotus. Displacement is said 
to remain at 5-7 liters, with as much as 
400 hp rumored, Chevy expects that its 
Corvette will be able to challenge and 
whip marques like Lai nix u jiliirii, Porsche 
and Ferrari 

More Cush For Allante 

Cadillac will liave a variable suspend hi 
system for Alkuite within n year, if current 
development Largely -ire met. I sputted ;j 
test Alknte [witside proving 

gruunds in Arizona thjsi w-js working on 
die new System. It had a tiny control 
panel, about the si ze of a hand edeutrtor, 
mounted on the center console. On its 
face were buttons for SPORT, NORMAL 
COMFORT and few BkAftL SPfcElX 
The three ride settings are easy to 
understand. But the other two, HHAKE 
and svEUh indicate that the system is 
being set up to make die shock setting 
6mi when brakes are applied eit when a 
certain speed is reached. Not much new 
here. Imports and Ford have had ride 
control for a few years now on models 
that cost far less ihan the JStkGOO-plus 
AlEante, What is new is that Cadillac is 
planning to add even more HXidins for its. 
newest flagship. 

Fancy Survey 

Leave it to the imports to do things thu 
direct way, without a bunch of commit- 



tees and written reports to muck up the 
system- When Honda wanted to design 
the trunk on a new model, a market 
survey was set up to find out just how 
Americans use ilieir car trunks. 

The survey learn, aU Honda employ- 
ee^ went to Disneyland to gather its 
informalkm There- -in the parking lots^ 
not at tlie park— the team watched whai 
kinds of cars Amenc-ans were driving, 
what they put in Ihe trunks and what they 
unloaded ITiat information formed a 
guideline for designing and marketing the 
trunk of a new ear. 

It was as simple as that 

Sonic Blasting 

Hoick will use high technology to assure 
the water tightness of the Reatla sporty 
car it plans to introduce early next year. 
According to Buick, ^amplifiers inside the 
car ion tJie assembly line) bombard die 
vehicle with static energy.” Measure- 
ments of energy taken outside the car 
indicate where the leaks are, if any exist, 
Reatta will be built under a new version of 
an ok) assembly line idea. Cars will stop at 
each work station in "hiccup" fashion 
instead of moving past the worker at a 
steady pace. That never stopping "black 
devil chain 11 that runs at every other US- 
assembly line will not be a problem with 
Keatta builders, who will not have to work 
on a moving target, SM 











NORTHERN HYDRAULICS P RK 



Doluxa Garden Cart 

Hauls up to 300 tbs. 4ZY'k25" 
bOM carries big loads 

rmyycu Vj" pl^WOOd, 1" 

vanl red sleei edging FnduOee 
FREE dumpsler dOftf. Big 20" 
whsale. c art Ship UPS. 67 Iba. 

Item* 14521 



Drill 
Bit Set 



Hwjh ipnd will Qnftf V, „ lo 
F.ifftJW S IMi .nflri de5<gniHl kv on nhp | oft 
cunwntfnf* |H^i spe*d &iee"'? 5mp #4 

3 k>i Lula *ar IfiFiPO 1 A Q C 



ihluiflng 1 Kindlnp Hot InstadHt- 



Gas Engines 
Always the Lowest Prices 
And the Largest Selection! 

One ji -*Vj 

T * #r fi 

Warranty! w±E? — * 

Gt* 

Engines 

Hartipntal 

9 KF - fl 2*.BS 

B HP ilB7.SS 

IP HP. filft.BS 

Vertical Engines 

6HF1 '*1 5/3?" Hafl ft*. »S 

10 HP fii) 5 HT fthall _ 1J14.9S 



Fof revr Iih 

£jl|iog Hntf IFi 
fPiw c-Bupon b*iw 



Cu'a miDugfi 2 ' bar *rd -I li- pipe L«PI 
I?S9CW M iBi 

Hem - IMS $1 36.95 



HQMtyTE 

.jAc^nnRirrJ 



Water 



Pump 



(JliH^iiLdl & ipA>fi1.Ti n i f# U5£h 

? -,u£ I:. in F\jmp^ 5 400 GPH ^■■ih ? FI fOTil 

■ill J erHim* 5ai wi 

3? LlW 1*1* lrjri3M*i' 
urn-, eiCl99s 



Trailer 



Electric 



Cut-Off 



Saw 



$1 59.95 



Northern D « ,, <r * a? °* 

Hydraulics Sale Expires 

l,NC July 31, 1987 

Call Toll Free 1-800-533-5545 

24 hours a day, 7 days a week! 



!IR-Tl 1357 



79.95 



For Emergency 
Power 



4000 WATT 

CONTINUOUS RAttO GENEHATOffl 

IdaiJ Ibr rtam*OH*iBn, rinrren. ci>ntricio^ 
ji:d vaCaDD^pr^l Ptiwdrad by ait B Mp 
THCarr-sin w>m cj« >t&r \ Hre-.i? 

-ffsir* frrangrh jind 

llgm «1*4» S 379, 9 5 

4000 WATT Electric Start 

dl At »vt tul WmCtruz iter. 

He™ *1*434 $459.95 

S«nd rofA FHECcsitiog or uruJlfi-OC And 
rvcm wm * u L b log ftnd Spiiltar Ooiigr boo*. 

«*DrthBFn ■ f ~ C 

PO Sgn 219 “-] \^SL\ ffljtl 



a.jjp.iv.lsa MN JJ 7 



Oepl. PM705 



«dNti_ 

C.ri 

Slain. _ 
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MAKE YOUR OWN FURNITURE, 
WITH HELP FROM 



Imagine yourself swaying gently in a new 
hammock or relaxing with a cool drink in a 
shaded chaise lounge. Now, put yourself in this 
picture with PVC Furniture Plans from Popular 
Mechanics, For an unbeatabiy low price of 
we’ll send you eight terrific plans: 

* patio table and chairs 

* hammock 

* sling chair 

* etagere 

* easy chair 

* sofa 

* chaise lounge 

* patio glider 



Only 



*19 



95 

plus shipping 



Your packet will contain a complete set of instructions for each plan, a 12-page "Tips 
and Techniques” booklet and hints for making comfortable cushions for your PVC 
furniture. 

Why PVC? Not only is it super durable, lightweight and readily available, it's one of 
the easiest materials to work with. Just cut it with a hacksaw and fasten with PVC 
adhesive. Painted to a rich glossy shine or left unpainted, your finished piece will look 
as though a master craftsman created it, even if you've never built furniture before. 



To order your PVC Furniture Plans packet containing 6 plans, please send a check 
or money order for $21.45 (includes $1.50 for shipping and handling) to: 

Popular Mechanics PVC Plans 
Box 1014 

Radio City Station 
New York, New York 10101 

Please allow 3 to 4 weeks for delivery. 



Popular Mechanics is a publication ol Hears! Magazines, a Division of The Hearsl Corporation. 
1987 The Hears! Corporation All nghls reserved 





Wc have only 14 technical service vans. 




Sornrwl u ‘iv out tl k *rt*. a mcchftn ids iiisial ling aapark pit ig. Aik I doing it wrong. 
ClwiKt's mt'. tlunigh, the plug isn’t a Champion. 

Thai’s Itetnust* at Champion, we establish an ongoing, working relation- 
ship with the people whosel] and install one plugs — to make sure they know how 
to do It right. 

And we do it the hard way— by sending our instructors to garages and 
service stations around the country, where they turn everyday mechanics into 

ii 

experts on spark plugs and the entire ignition process. 

Using mobile laboratories called Technical Service Vans, they accurately 
simulate engine conditions and die factors dial affect spark plug, ignition and 
engine performance. 

Mechanics are taught how to select the proper plug and to determine the 



MORE PEOPLE RELY ON CHAMPION THAIS 





Dur competition, however, lias none. 



correct spark-plug heat range for any engine. 

They learn how to prevent the potentially disastrous consequences of 
preignition, detonation and cross fire. 

They're even shown how to "mad” and interpret the firing ends of spark 
plugs — which, to die trained eye. are reliable indicators of engine and cylinder 
condi dot int- 
ercourse, you might wonder why other spark plugs manufacturers fail to 
perform such a vital service. 

But when you consider that Champion's superior quality is recognized by 
the vast majority of car makers — 38 of whom choose Champions as original 
equipment — it's perfectly understandable. 

Our competition just doesn't have as much at stake as we do, 

ANY OTHER SPARK PLUG IN THE WORLD. 









Science 



BY TIM COLE 



Physics Centennial 




LPGWT SOURCE 



MIRHOJK 



MiPflOfl* 



UNSILVERED GLASS RATI 



ADJUSTABLE 

■MIRtfOS 



Mkhefron-fctoriey experiment 
thii equipment to split and 
WQfni?iF>e a beam of light to 
prove T Wi century 

S cientists at Case Western 
Reserve University arc 
arguing that the current era 
of modem physical science 
actually began in a Cleveland 
laboratory 100 years ago. In 
1867, the team of Albert A, 
Miehelson and Edward W. 
Morley set am to prove that 
the speed of lij^ht can be 
affected by the Earth's pas- 
sage through space. Instead, 
the team determined with 
great precision that light 
speed is unaffected by the 
movement of the Earth, de- 
bunking 19th century notions 
of absolute lime and paving 
the way for Einstein's The- 
ory of Relativity. Fittingly, 
the Michdson-Morley ex- 
periment began with the 
splitting and recombining of 
beams of light, an exercise 
that illuminated not Just the 
fundamental laws of nature, 
but lighted a path for future 
generations of scientists 




around the world. 

Academicians at Case 
Western Reserve, where the 
Michdson -M orley experi- 

ment was conducted, say the 
work not only led to the de- 
velopment of modem phy- 
sics — wliich in turn resulted 
in such contemporary disci- 
plines as nuclear engineering, 
solid-state electronics and 
magnetic resonance imaging 
— but also resulted in pro- 
found changes in philosophy 
and the arts. By overturning 
popular theories of the uni- 
verse, die Michelson-Morley 
experiment seemed to sanc- 
tion a spirit of inquiry that 
transcended science and 
touched the broad spectrum 
of cultural and political life. 

According to Philip Taylor, 
professor of physics at 
CWRU and originator of the 



Michdson-Morle y Centetmi - 
ah the experiment was con- 
fusing to the scientific com- 
munity at the time because 
Lhe results were exactly op- 
posite from what the experi- 
ment was designed to prove. 
Nineteenth century physi- 
cists were convinced that 
light was a wave phenome- 
non that traveled through a 
medium known as ether, 
which filled ail of space. It 
w^as thought that the speed of 
light would change with 
changes in this medium, 
much the same way a boat's 
speed is affected by changes 
in the speed and direction of a 
river's current. It was as- 
sumed that the Earth's orbit 
around the sun disturbed the 
omnipresent ether, affecting 
light in much the same way. 

Mcchelson, a physicist, and 
Murky, a chemist, set out to 
prove the theory by building 
an interferometer— an in- 
strument (see illustration) 
that makes precise measure- 
ments by means of the inter- 
ference of light- wave pat- 
terns. They split a single 
beam of light into two beams 
thm traveled at right angles 
to each other. The beams 
were reflected back and forth 
through a series of mirrors 
for a precise distance of 36 ft. 
and then recombined to be 
visible through an eyepiece. 

Jt was expected that the 
light would travel at different 
speeds and reach an observ- 
er at different times. The 
research team also knew that 
die recombined beams would 
produce bright and dark 
bands called interference 
fringes; bright bands were 
areas where light arrived in 
phase, dark fringes where 
light arrived out of phase. If 
the divided beams were trav- 
eling at different speeds in 
different directions— and if 
the beams were influenced 
by ether — they expected to 
see shifts m these interfer- 
ence fringes. 

The pair could see no such 
shifts, even when the inter- 
ferometer was rotated. The 
discovery raised sobering 
questions about the absolute 
nature of time and led to the 
Theory of Relativity, which 
states that all motion must be 
defined relative in the ob- 



server's frame of reference. 
Pondering the Michelson- 
Morley achievement is inter- 
esting and valuable as this 
century ends and another be- 
gins. A hundred years from 
now we may be commemo- 
rating scientists who have 
discovered the essential par- 
tide of matter, an event That 
may be realized soon when 
the Superconducting Super 
Collider corned tin Erne. 

Super Collider 
Site Selection 

It will be !he biggest particle 
accelerator on Earth, capable 
of speeding protons close to 
Ehe speed of light before they 
collide and release the ener- 
gy of 40 trillion electron 
volts. Dubbed Lhe Supercon- 
ducting Super Collider, this 
mammoth machine will yield 
new insighl into the funda- 
mental particles of nature. 
Where to place this huge sci- 
entific experiment — estimat- 
ed cost $4.5 billion — is cur- 
rently under study by the 
Department of Energy, The 
DOE deadline for site advo- 
cates is early August, and 
states, counties and munici- 
palities are lining up to offer 
(tee land — as mandated by 
the federal government — in 
exchange for the tremendous 
economic energy the Super 
Collider is expected to gener- 
ate. Watch for updates on 
America's quest to lead the 
world in this important area 
of parLicle physics research 
— along with a major look at 
how the Super Collider may 
change our lives. 

Space Station 
Will Be 
Revamped 

The final configuration for 
America's planned Space Sta- 
tion is still up in the air. The 
cost of the original dual-keel 
version, was expected to ap- 
proach $15 billion, up from 
NASA's original $8 billion es- 
timate of just 12 months ago. 
But Reagan Administration 
officials recently reached an 
accord that would allow 
NASA to proceed with the 
first phase of the Space Sta- 
tion, a scaled-back $12,2 bil- 
lion manned orbiting platform 
consisting of a main truss* 

(Pftaw t ti r/i to fH Vfv 
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UTHERE’S NO WAY I'd let her 
wait for a c ah in that kind of storm , 
A nd there's no umy I'd ever give up 

what we talked about in dial car. If 




UHE68 

standard features of 

'“"MERCURY 

TRACER. Because 

the best friends are 
the ones that go out of 
their way for you. 



Electronic fuel-injection 
Front-wheel drive 
5-sp, manual Iransaxle 
All-weather steel- 
belted radtal fines 
Power front disc brakes 
Four-wheel indepen- 
dent suspension 
Front MacPheisan struts 
Rack-and-pmion 
steering 



Tachometer and analog 

gauges 

AM i'FM four-speaker 
stereo system 
Digital dock 
Dual power remote- 
control minors 
d-speed wipers with 
pause feature 
Side window demisters 
RediningaLI-doth 



from bucket 
Urivers-aide lumbar 
support 

Adjustable back-angle 
rear seats with headrests 
fk)/50 split fold rear seal 
Rear seal heat ducts 
Rear window defroster 
Him Eli nil ted Entry 
System: limited keyhole 
and ignition 
Reminder bjnea Jew 
Ignition, lieadiampb-uEi 
and seat belts 
Diagnostic alert 
system for stop lamps, 
fuel and washer fluid 
IfrtK, cut-pilc carpeting 
Seat -back and door- 
panel map pockets 
Passen^rr-skte under- 
seat Storage tray 
Removable cargo-area 
storage tray 
Remote fuel door 
release 

Remote hatchback 
release 



Tmled glass 
Aerodynamii: halogen 
headlamps 
Flatsh-topass head- 
lamp feature 
I litf i-mountcd sloplamp 
Urethane lower body- 
side protection 
And 34 other standard 
features. 

For mure information call 

iBflo m-mz 




Tin' shape von mnt ta be in. 



7ij bm- nr Iriw. u *■ wmr Lm coin Mercury drain 
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Make yc-u r own 
repairs to concrete 
steps. floors, walks. 

Resurface concrete drive- 
ways. Marry other uses. Jusl add 
water and apply. $?. rebate on 40-ib. bag. 50 
cents on 7-lb. pail June 15 lo August 15. 1987, at 
participating dealers. 



Now you can fix 
your own broken 
concrete with 

QUIKRETf 



SUPER-STRENGTH 



Vinyl Patcher 



Just add 



Time am special OUIKRETE' 1 products tor 
nearly any concrete building or repair project. 





I his new 
165-pap 
hardback that 
tells yen all you 
need id Maw 
ta build and 
wrth 
concrete. 

Complete dojens 
of prpjscis Iran 
making simple 

sNtoyiak 
repairs lo 

hulling s foundasi&n or 
wall Deialted lllusirafcicms. — pnorograplTs. 
drawings and diagrams - laad you 
slop by step All necessary tools 
and materials are listed. Available!, 
a! your horrm center, hardware or 
building supply Or sen d $7.35 to 
QUIKRETE* RD 1, Box 276, New 
Rlngold, PA 17960 



Thi QUIKRETF Cempinias, Ailinii, GA MH5 



four 45-ft-long pressurized modules, 
■and a solar-array power System. Phase 
two would include upper- and lower- 
station booms, a servicing facility and □ 
co-orbiting platform for (^disturbed pro- 
cessing of materials in micmgrsvity. 
The 2-step Space Station design comes 
amid at least one call from the scientific 
community for an early lofting of a 
single, Large module with numerous 
docking ports. 

Scientist Peter Banks, chairman of 
NASA's Task Force on the Scientific 
Uses of Space Station, dtes a critical 
need for early deployment of a less 
expensive Space Station dial will not 
sacrifice funding for other scientific 
work. NASA officials say America will 
be disserved with an outdated station 
design that could perform little more 
than the Soviet Union is achieving now 
with Mir p their own orbiting platform. 

The dissension and foot-dragging is 
one more unfortunate byproduct from 
the Challenger catastrophe id months 
ago. To make matters worse, the next 
shuttle launch will probably be pushed 
back from February 1988. to August or 
September 1988. 

Indeed, knowledgeable observers 
now allude to America s "launch crisis/' 
particularly in view of die April loss of a 
communications satellite aboard an At- 
Las/Centaur rocket that lifted off in a 
lightning storm. NASA insists the launch 
was ordered under proper weather cri- 
teria, a notion that has been scoffed at 
by aerospace professionals. 

The McDonnell Douglas Medium Lift 
Vehicle (based oil the venerable Delta 
expendable launcher) and NASA's forth- 
coming design for a Heavy Lift Vehicle 
will go a long way toward re-establishing 
America as a space power. But the 
prospect loams of having the U.S. rely 
on other national space agendes to 
launch critical navigation, weal her and 
military payloads. Numerous Navstar 
and Landsat satellites arc waiting to be 
launched, and the military's KH-11 land 
supersecret K H - 1 2) reconnaissance 
satellites need to be augmented as soon 
as possible. 

So, under the unfortunate possibility 
that the United States must go shopping 
for launch services, what's available on 
the open market? Of course, tlve Euro- 
pean Space Agency has enjoyed signifi- 
cant success with the Aline system, 
and the Japanese are making real strides 
with their launch vehicles. But don’t 
discount The People's Republic of Chi- 
na, which will soon market the Chang 
Zheng 3, Lang March 1 and Long March 
2 rockets. The Soviet Union is also 
making overtures to firms seeking 
hunch platforms for satellites. 

And you thought the race for space 






ended when Neil Armstrong strolled the 
lunar surface in 1969. 

More Embassy Woes 

The National Bureau of Standards, the 
arm of Che U.5. Department of Com- 
merce that monitors and measures vari- 
ous types of industrial materials and 
designs, recently concluded that Soviet 
eavesdropping devices aren't all we 
have to worry about with our embassy in 
Moscow. NBS reports the building has 
'’important structural deficiencies” out- 
side the bugs embedded in the building s 
beams, including poor joints in rein- 
forced concrete columns and walls that 
lack sufficient strength because of hol- 
lows— they aren't completely filled with 
concrete. 

NBS investigators also found cracks 
in a rooftop parapet and recommended 
measures be taken against "progressive 
collapse, " which occurs when the failure 
of a single supporting structure leads to 
a wider failure. The NBS team conclud- 
ed that remedial measures would cost 
$1,5 million but would not entail major 
reconstruction — if the building were lo- 
cated in Washington, D.C. There’s rto 
telling how the LT.S. State Department 
intends to liandle this threat to the 
safety of our personnel. 

Mapping The Sea Floor 

President Reagan established America's 
Exclusive Economic Zone (EEZ) in 
1983, giving the U S. jurisdiction over 
seabed resources extending 200 miles 
offshore, The EEZ encompasses more 
than 3-4 million square miles and effec- 
tively doubles the target area for future 
retrieval of energy and mineral re- 
sources The Department of Interior's 
U S Geological Survey recently started 
surveying this huge area using the GLO- 
RIA (Geological Long Range Inclined 
Asdic) side-scanning sonar system, dis- 
covering important new features of the 
sea bottom adjacent to otir shores. 

Installed aboard the British research 
vessel Pamella. GLORIA is capable of 
scanning a swath 60 kilometers wide, 
covering up to 20,000 square kilometers 
a day at a speed of 8 knots. Famelia 
found undersea canyons that cut thou- 
sands of feet deep across the ocean floor 
for more than 100 miles* Researchers 
also discovered that some canyons are 
oriented less perpendkaifcir to the coast- 
line than previously thought. 

In addition, (he Fnmella crew discov- 
ered tremendous undersea landslides 25 
miles across, giving new insight into the 
incredible dynamics of the ocean floor. 
Famelia continues to map several seg- 
ments of the EEZ and is scheduled to 
map the EEZ oft Hawaii and Alaska tills 
summer, 1W 

I&OPUIAR MECHANICS * JULY 1987 



hearing help for 

Nerve Deafness 



If you hear, but don't always 
understand the words, Miracle 
may be your answer. 

Miracle- Ear can help many people over- 
come problems like hearing only parts of 
words. , .straining to hear. . asking others 
to repeat. . or becoming confused when 
spoken to. These are classic symptoms of 
nerve deafness. 

If you've been told a hearing 
aid won't help, now there's 
Miracle-Ear* 

Miracle-Ear canal aid is a comfortable 
“custom-fit" hearing instrument designed 
to help nerve deafness. Notice how small 
it is compared to other hearing aids you 
may have seen; it is so small, almost 
unnoticeable. 







Find out if Miracle-Ear* is 
right for you. 

Of course, not everyone can be helped 
with a hearing aid, but many can. to 
learn more about Miracle-Ear, complete 
the postage paid card and mail today. 





Miracle-Ear* 



© 1E1&5. Dahlbflrg, Fnc, Tirade-Ear is a reg-iElered trademark fif pQ-hlfterg. Inc The Tirade-Ear symbol is a trademark c-1 DahlOerq, iim PM 4 §4 








A dirty fuel system cun 
cause some funny things 
in happen t<3 your car. 

Like poor gas mileage . 
Slutting. Slow pick-up. 
PiKir idling- tilings ihui 
make you think you need 
a cosily tune-up And 

that's anything hut runny. 

So before you llimk luno-up — think Gumout*. The 4 1 selling 
Curhumlor ft Fuel Injector Cleaner in America. 

Gumout is one powerful delergent gasoline uddilivc. yd n won't 
harm catalytic conveners or oxygen sensors And just one bottle in your 
gas tank — just once u month — wit I keep your fuel system clean Remove 
harmful moisture and coma IT! man is I hat accumulate in your gas tank 
Cut ihrough and dissolve deposit or din and gum from y our carburetor 
Help keep fuel injectors from fouling Help keep intake valves, pons, 
manifolds, and PCV valves performing right Turn your hard starts into 
easier ones Help preveni stalling And. make your rough- running en- 
gine run a lot smoother. 

Gumout' ssu effective- it'll work on any age car — w ith any type 
gasoline, There's even a lesred-Luugh Gumout Diesel Fuel System 
Cleaner. Il\ ideal for cold weather driving conditions. And it'll clean 
your die sc I system like new. 

If you think you need a tune-up, think Gumout firsi. For belter 
slaris, better ga* mileage, better highway performance, and a smoother 



running engine 



GUMOUT. The Between Tune-Ups lune-Up. 

AMERICA’S #1 BEST SELLER. 

Quality Produdsol the Peani&it Product Company. (3ft*) 






HINTS 

FROM 

READERS 




Nest time you need an easel for painting 
windows, shutters or any other large, 
flat object, you'll probably find it in your 
garage. All that’s needed is your step 
ladder and two C-e tamps. Simply place 
the clamps at the desired height and rest 
your work on them. The clamp handle 
even serves as n paint -can hanger. For 
more versatility, damp a board or L- 
sl taped ledge to The ladder as shown. 
This enables you to handle objects 
smaller than the leg span. 

L Sim Ul 

Square Gauge 

Use your steel square as a gauge for 
positioning drawer handles or other 
hardware. Make tw T o blocks about 1*4 
in. k 2% in. that slide over the arms of 
the square. You can make these blocks 
by cutting a slot in %~in r stock, or by 
piecing together l 4-in* stock with a 
spacer the thickness of your square in 
between. A bolt and wingjiul secures 
the stops. Now you can mark preset 
distances in from both edjjes of your 
work . — Waller & Bttrtim 
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OVER 20,000 SOLD! 




Our Customers Write: 

''Before buying your Stitch lii AAv / um n'ttilr 
to throw my electric wider in tht p trash No 
matter how hard l tried the amps couM no l be 
set tow enough to prevent burning holes in the 
shi'i'fmetaL I now have a usable piece of 
equiptneni thanks to your Stitch Welder ,J 

1 Wnghh Penmt 



Featured in 
Hot Rod. 
February, 1986 



New Stitch Welder Tames 
Sheetmetal Distortion 



Simplifies Home Bodywork 

With a little practice anyone can wdd 
automotive shcclmctaJ with virtually no 
distortion or bum-through. The Stiidi Welder 
makes it easy Id run a can tinuous weld head 
nn quarter panels, body patches, floor boards, 
etc. If you've ever tried arc welding body 
panels you know the high amperage output 
ptays havoc on thin gauge metal. Our new 
Stitch Welder controls amperage to produce 
professional, uniform welds simitar to those 
made by expensive wire-fed MIG machines. 

Special Circuits Control 
Arc Welding 

By directing the arc welder^ current through a 
copper wound solenoid and diode the Stitch 
Welder creates a unique pulsing action. This 
pulsed current produces an easy-lwtinticil arc 
necessary for dean, uniform wdd beads an 
shccEmetal. There are no buttons or triggers 
the pulsing action is automatic! All yon do is 
guide the electrode. 

Welding with the Stitch Welder Is faster and 
easier ihau conventional stick welding. The 
ape's setf^mning, so there T s less chance of rod 
sticking, Onoe you strike an arc lay the rod on 
the metal and let the machine do the work. 
After some practice youll produce wdds 
requiring litlle grinding or filling. Remember, 
as with any welding tool the Stitch Welder 
requires practice to produce good results. 
We've included complete detailed instructions. 



Attaches to Any AX. Welder 

The Stitch Welder’s fivofoot power coid 
attaches to the electrode holder on any A.C 
axe welder i must run at 10 amps or Loss ) . Uses 
standard arc welding rods up to 3/32' and 
will weld down to 22 gauge steel and stainless. 
The tool body is cast aluminum with a vmy] 
insulated grip for positive control. Electrodes 
hdd with a set screw 1 and can he easily 
repJaced Tool designed for ycai? of trouble- 
free service, ALWAYS USE PROPER 
SAFETY PRECAUTIONS WITH ANY 
WELDING EQUIPMENT 

30 Day Shop Trial 

Try the Stitch Wdrfer for 30 days in your 
shop or garage. If you are not completely 
satisfied, simply return it for a full refund. 
Order your Stitch Welder now for i head start 
cm body work projects. The Stitch Welder is 
only SSMTHp plus shipping.. Available only 
through Eastwood, 

TO ORDER CALL TOLL FREfr 

1 - 800 - 345-1178 



f- : or laziest service call (oil-free I -300-345- 
H78 (in PA, 215-644-4412) and charge your 
Stitch Welder to Visa, MasterCard, or C.O.D. 
[$2.7$ additional fee cm C O D.) Mail orders 
use coupon. * iw it* taiyi oimp 



Qa&twood 



------ 

rsUl H H>|7PMT7 

□ Send me Stitch Weldes 

al S5$,IKh pi UK $4.93 shipping & handling 

□ ^4372 Arc Welding Rod* iJeKigfipJ few 
Sheel racial 2 ram dia . special flu*, 3 lb. pkg 
(approx 5 2U arts) — SM5 

□ Send Free SO Page Tool Catalog 

□ Cheek Enclosed □ C G.D. ( S2.75 \ 

□ VISA O MasterCard 

Card #_ 

Eipiralion Duic — 

Mattie 

Address - . 

/Jy 

Sdple ?jp 

Pa ftcuikiru, AlU m Sain Til 

The bstwuod Company 

147 Pennsylvania Avcmte 
hot 296 

Mifvenv PA I93S3 





NEW/HOME 




Krep^fer Plus package comet with a programmable toni/ol COfl- 



xrf*. three tfaramltfertfsernorc and a handheld remote control. 



K eepsafer is an easy-to- 
install, urtnstess home 
security system. Simply 
screw the trmsimtters/sen- 
sors (T/S) to a window or 
door and plug the control con- 
sole into an outlet When the 



window or door va opened, 
the T/S signals the console 
which, in turn, sounds an 
alarm. The basic system 
($179) lias a control console 
and two T^S. Additional T/S 
cost about $25. Keepsafer 
Plus ($349) comes with an 
expanded control console. 



three T/S sets and a remote 
control Some options include 
a smoke alarm, emergency 
autodialcr, medical alarm, 
glass-break detector and an 
infrared motion detector. For 
more information, contact 
Schlage* 2401 Bayshore 
Blvd^ San Francisco, CA 
94134- 





Two erf the many accessories 
available Include a glass -break 
detector | left) and an automatic 
phone dialer (above). In case of 
a break-in. dialer calls a central 
dispatch station that In turn, 
caFhs emergency numbers. 



Dual-Exhaust Window Fan 



Keep coo! with this portable 
2-speed window fan that con- 
verts easily to a free-standing 
floor model. The unit fea- 
tures two 8-in. -dia. fans that 
reverse direction to blow in 
fresh air or exhaust stale 
room air. The fan is 10- Vi in. 
high and fits windows ranging 
between 24 in, and 35V4 in, 
wide. Extenders are available 
for use in wider windows. An 
adapter permits use in case- 



ment and awning windows. 

At low speed, the fan oper- 
ates at 1500 rpm; and air 
output of 675 dm. High 
speed (2000 rpm) circulates 
900 cfm of air. The fan (model 
No, 2000) has a steel frame 
with a durable plastic grill that 
guards children's fingers. It's 
$51) at hardware and depart- 
ment. stores. Contact W.B. 
Marvin Manufacturing, Box 
230, Urbana, OH 43078, 






Decked Out 

Make an old, wood 
deck look like new 
again with Wolman's 
Deck Bnghtener. 

Deck Brightener b 
formulated to remove 
dirt, mildew and; algae 
from pres sure- treat- 
ed and untreated 
wood. Simply mix it 
with water and apply 
Folution to the 
with a sprayer, 
rush or roller, 
le solution to stand for 
minutes, rinse the 
deck with water, and then 
brush it off with a stiff-bristle 
broom. Wait until the deck has 
dried thoroughly before apply* 
ing a water repellent or stain. 
One 6.4-ounce packet costs 
about $8. Contact Becky Guy, 
Wolman Protection Pro- 
ducts — PM, 1050 Koppens 
Bldg. P Pittsburgh, PA 15219, 



Day-i o-appty cleaner u formulated to re- 
move din, mildew and algae from wood 
without uilrvg harmful acids or chlorine. 



Mix one 6.4-ounce packet In I 1 
gallon pff water. This win pro- 
vide ISO ft. Of coverage. 



Keeping Cool 
And Quiet 

A new tyi>e of room air 
conditioner developed by 
United Technologies offers 
an alternative to conven- 
tional cooling units. A split- 
system air conditioner con* 
sists of an indoor unit, that 
can be mounted to the wall 
or ceiling, and an outdoor 
unit that houses the com- 
pressor. A 2%-ifL -dia. hole 
through the wall connects 
the units. They come in 
three sizes: l-ton h 11,600 
BTU ($1250); and l!A-tan, 





18,000 BTU ($1750); and 2-ton, 
22,600 BTU ($2250). It s sold 
through Bryant, Carrier, Payne, 
and Day & Night dealers. ffM 



Split-system air conditioner has A 
wooU gm In indoor unit and an out- 
door unit that hoLcttt compressor, 




The 0MH»und window fan has a pop-up carrying handle and 
mlng-oiit feet that convert the unit to a free-standing floor fan. 
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GRECIAN* FORMULA 16 



PICTURE 

YOURSELF 

with a little less gray, 
a lot less, or none at all. 



All over the country there's 
a group of men— actually mil- 
lions of them— who have a secret 
they don’t share with anyone. Not 
even with each other 

Their secret? That nobody 
knows they're using Grecian * 
Formula 16 (l1 to gradually take 
away as much gray— or as little as 
they want to lose, without any- 
body knowing. Thats their secret. 

They do it with a clear liquid, 
as easy to use as a hair tonic. 

Here on this page you can see the 
undoctored photographs of the 
hair taken day-by-day as one of 
these Grecian users gradually 
took care of that older look. 

Note in the photos around 
the page how the change each 
day seems like no change at all 
But compare #1 (when he began) 
with #18. The nearly invisible day- 
to-day changes have eliminated 
the gray and created a younger 
looking man. 



You can do it too. Not neces- 
sarily the way this Grecian user did 
You may have more or less gray 
to start with. And you may want to 
end up with more— or less. Vbu’re 
in control, A lot of Grecian users 
leave a little gray on the sides. 

The important thing is that 
you look perfectly natural all the 
time. The return of your own nat- 
ural looking color each day over 
a period of weeks is so impercepti- 
ble, not even your friends can tell 
you're using Grecian. Unless, of 
course, you tell them yourself. 

Youll be glad to knew you 
won’t have trouble finding Grecian. 
It’s available wherever mens toilet- 
ries are sold. That’s because mil- 
lions of men quietly demand it 

Free trial offer. For a trial 
package send $1.00 for postage 
and handling to Grecian. PO. Box 
9936, Maple Plain, MN 55348. 
Specify liquid or cream. Limit one 
per family. Offer ends 9/30/87, 



MEW/AUTO 



I 



Two-Way Tester 




O ur Saturday mechanic is 
always us inn this trusty 
vacuum pump to chase down 
leaky or failed widgets in that 
maze of underhood emissions 
controls, 'I'his 2-in-l gauge 
allows you to test both vacu- 
um and pressure by just mov- 
ing the hose from one gauge 
connector to another. As a 
vacuum pump, use it to test 
the EGR valve, the power 
brake booster, the distribu- 
tor vacuum advance, and the 
thermal air cleaner intake 
valve. This type of pump is 
essential for diagnosing prob- 
lems in late model cars. The 
pump is also great for vacii- 



Time-nonored method of suck- 
ing on end of tint to generate 
vacuum It now olualtie. 

urn-controlled A/C controls 
and door kicks. On the pres- 
sure side, it will develop 30 
psi for checking emissions 
devices, leaky cooling sys- 
tems or window washer hos- 
es. This vacuum pump is 
priced at $79.95 in auto parts 
stores, nr you can order it 
(part No, BT 86241 directly 
from the manufacturer. Wnte 
10 Uorrotlghs Division. 
Sealed Power Corp., Kala- 
mazoo, Mi 49007; or call toll- 
free (800)253-0138. 



Make My Day — If You Can 



CarLods is designed to slip 
OVEff the center-mounted 
fiandbrake handle, and to Jock 
firmly ajjamsi the gearshift 
handle, whether your car 1 ms 
an automatic iw manual. Easy 




Bright r*d eoJor makes CarLock 
feanef cut deter thieves before 
break-in. not after. 



to use, it installs or removes in 
seconds and stores easily in 
the gjovebox or under the 
seat. This leaves your car in 
Park or in gear. with die 
handbrake firmly applied its 
hardened steel construction, 
shrouding the lock cylinder, 
makes it virtually cut- and 
pick-proof. On cars with Rear 
shifts ctose to dw dashboard, 
CorL^k can block the radio 

from being removed as well- 
Bright red in cribr, ids alten- 
tion-gnibhing enough frvri it 
should make thieves move on 
to the next car before Lhey 
attempts break-in. It h s $159.95 
plus $3 shipping from BEue- 
poinl Industries, Chiiifont. PA 
1S9I4; (000)553-2345. 



Hydraulic Lifter 
Removing Tool 

Snap-On 'a hydraulic lifter tool 
pulls gummed up lifters out of 
engines by using a sliding ham- 
mer and an internally expand- 
ing ooUet Hie expanding col- 
let grips the inside of the lifter, 
and if it won't puJ out easily, 
then a tap with the integral 
slide hammer will pop it free of 
ti'te rim of sludge keeping it in. 
YuuTl have to find a store that 
tames the Snap-On line, or 
order from Snap-On salesman. 
Ask for Tool No. it 

costs $47,25, 




Twist T-handlc to grip Jiftei with 
expanding collet, then pull out. 



Collet | right ] 
grip* Jitter. 





^aitaoo^ 

GAS TANK 

sealer 




Rist or p^nrwies don't baw to 
mean replacing fuel tank. 



Save Gas 

Eastwood's catalog of bools 
and supplies for the car restor- 
er includes this elastomeric 
coating for the inside of leaky 
or rusty fuel tanks. First, you 
might need to use Eastwood's 
$8-95 etching solution to 
chemically clean up the rust. 
Then slosh the sealer around 
to coat the inside of the tank. 
It's also claimed to he safe if 
you use gasohul or octane 
boosters. It ousts $16.50 for a 
quart, which should just be 
enough for most cars, and $40 
for a gallon. For a free catalog, 
contact the Eastwood Co., 
Box 296-M, Malvern, PA 
19355: (215)644-4112. 



Light At The End 
Of The Tunnel 

Tired of working on your car 
with a flashlighl held in your 
teeth? Or burning your nose 
on die lamp in your dropcord? 
Tilda 39-watt lantern’s cool 
diffuse Light is perfect for 
working in nr under your car. 
Unlike that Gaslrlight's pencil 
beam, you can see things that 
aren't right in the beam. Re- 
chargeable batteries provide 
hours of use, or just plug it ulto 
the wall or lighter socket. The 
lantern is available in hardware 
and do-it-yourself stores, or 
send $52.95 plus $5.50 lor 
postage to Komar Enter- 
prises. F, 0. Box 42349, Las 
Vegas, NV 89116. m 




Fttmrwmt light rfchargei from 
M0- Of IZ-voJt 
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SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer. Heart Disease, 
Emphysema. And May Complicate Pregnancy. 




' I’M AN EASY GUY TO SATIS 
I ONLY WANT THE BEST.’ ’ 




INTRODUCING SIERRA: 
THE ULTIMATE PICKUP 
FROM CMC TRUCK. 

You demand a lot of your 
possessions. 

To fit your life, a vehicle must do 
more than simply fit in your drive- 
way. Now there’s a truck to meet 
your highest expectations — and 
exceed them: Sierra. The ultimate 
pickup from GMC Truck 

Sierra's aerodynamics give it a 
contemporary profile, with a rakish 
windshield and flush-fitting side 
glass. With sophisticated styling, 
it’s designed to be the full-size 
pickup that can go everywhere 
Select a four-wheel-drive model 



(with the Insta-Trac system that lets 
you shift conveniently from two- 
wheel to four-wheel drive without 
Stopping), and "everywhere" can 
be almost anywhere! 

Full-size and all-new. 

Sierra features a new standard 
rear wheel anti-lock brake system 
(operable Only in the two- wheel - 
drive mode on four-wheel-drive 
models) to help prevent rear- wheel 
lockup during braking, whether 
your Sierra is empty or loaded The 
fuel tank is mounted between the 
frame rails. The majority of the 
exposed metal surfaces on Sierra 
are galvanized steel, covered by 
deep-luster basecoat/clea reoat 
acrylic enamel — the same 
advanced painting technique that 



protects some of the world's finest 
automobiles. 

Full-size inside ...and outside. 

Sierra is still a full-size truck in 
the great GMC Truck tradition. Its 
handsomely appointed interior fea 
tures room for three adults — and 
even more shoulder and leg room 
than previous full-size pickups from 
GMC Truck There's a choice of 
6 'h‘ short -bed or 8' long-bed 
models. And. the spacious long- 
bed can still accommodate the pro- 
verbial 4' x 8' sheet of plywood 
between the wheel housings. 
Full-size power 

The amazing 4 3-liter \tortec V-6 
engine is standard (except on 3500 
models which feature a standard 
5.7-liter V-3), and imbues 




ufV* 



limited warranty 

Built to pass your toughest test. 

If you're satisfied with only the 
best in life, buckle up and visit your 
GMC Truck dealer for a look at the 
new Sierra. (You'll find a listing in 
the Yellow Pages, under "Truck” or 
"Automobile") 

See the new Sierra for yourself. 
It's everything you expect from a 
GMC truck. And like nothing 
you've ever expected in a full-size 
pickup. 

Unless, of course, you expea 
only the best. 



Sierra with both power and econ- 
omy In fart, with the available five- 
speed manual overdrive trans- 
mission and Vbrtec engine, a two- 
wheel -drive Sierra is rated at an 
impressive ERA estimated MPG city 
17 and highway 23. Or you can 
have your choice of available V-8s, 
including the powerful 7,4-liter 
(454 cu in) or the 6.2-liter (379 cu 
in) diesel Electronic fuel injection, 
standard on every gasoline engine, 
offers instant starting response and 
outstanding over-the-road per- 
formance — all the power you 
need for full-size jo bs, like towing. 
In fact, when properly equipped, 
Sierra can move up to 19,000 lbs, 
including itself, passengers, trailer, 
equipment and cargo. 



You’ll find that Sierra is built to 
be driven, thanks to a new fully 
independent torsion bar front sus 
pension on 4 X 4 models or a 
newly improved two- wheel-drive 
front suspension. When you take 
the wheel, you'll be driving a full- 
size pickup with handling as 
advanced as its looks, 



And Sierra has a warranty to 
match, Every new Sierra has a 6- 
year/60, 000- mile warranty on the 
powertrain and a 6-year/ 100,000- 
mile warranty on outer-body rust 
through. See your dealer for the 
terms and conditions of this 



ITS NOT JUST A TRUCK 
ANYMORE. 



'PtlTL~ i1.ili.*Hir. t ,jjj 




Car Clinic 




BY MORT SCHULTZ 



Divide And Conker 



T he engine conka cjuL ev- 
ery lime I turn the power 
steering wheel of my 1981 
Mercury Cougar to the left or 
right stop while the car is at a 
standstill. The drive belt is in 
good shape, and its adjust- 
ment is right on the money. 
So teU me— why ss this hap- 
pening? JOE NUZZOLO 

VALLEY STOEAR NY 

Their aiv two passible rea- 
sons: fl) Engine idling 
speed is too fmn; thcirfore, 
when you turn the steering 
wheel to one stop „ engine 
speed can't keef j up with 
pOiper-steering pit mp de- 
mand, rpm drops and the 
engine stalls, (2) The pow- 
er^steering, h igh -pressure 
relief valve is stuck. 

The: job of tlte high •pres- 
sure niief thaiif is to let the 
pump bu f Id up to a specific 
pressure (600 psi,Jbr exam - 
pie) as the steering wheel is 
turned . pressure 

reaches that jsnnt, the wifve 
is supposed to open and al 
low pressure to bleed off If 
the I'oh'e sticks, pressure 
will build up beyond the 
allowable point The de- 
mand by the pump for 
greater purer owertouds the 
ctifji ne f and it will stall 
Adjust engine's slow-idle 
speed to sf>ec r then , test 
h igh -pressu re relief ml ve. 

Tow Strap 
Warning 

This warning is straight 
from the US. Department of 
Transportation: If you 

bought elastic or nykm tow 
straps, because they were 
advertised as being helpful 



in getting a vehicle out of 
snow and m ud T watch out! 

Die US, Department of 
TrinisjN}riation says, 

u j Many many far tim is' di- 
rections are either incorrect 
or unclear. For example ,. 
elastic or nylon tow straps 
should uluoys be attached to 
the frame of a vehitie — 
jiCVCT to the bumper or to a 
bud hitch ri 

Directions that say to 
Imm slock in the fine so the 
driver of the pulling vehicle 
can accelerate mpidty to 
jerk a stuck vehicle free arc 
dead wrong. The ton- sirup 
can act tike a sling shot, 
pulling the bumper or ball 
hitch free and flinging it at 
the tow vehicle. 

Js DOT overreacting? So 
far seven accidents i n vo! t ■- 
ing these straps haw result- 
ed hr four deaths- and three* 
injuries. 



Plymouth 

'Canary' 

Since new, my 1984 Plym- 
outh Relianl had been whis- 
tling while it worked— a bud 
canary-like twitter that 
seemed to come from the 
right-front corner. The noise 
defied all efforts to identify its 
source, and I took little com- 
fort in hearing the same 
sound from other 1981 -'84 K- 
ears as I walked: the streets. 

Then, one day J goi lucky. 
With my car parked pointing 
into a stiff wind, I heard the 
noise and traced il to a side- 
marker light lens. As air 
passed, between the lens and 
bezel, it nude the annoying 
sound. A bead of silicone 
sealer stopped the whistle 
once and for all. Maybe' oth- 
ers can use this information. 

DR. EL IHU N, SAVAIJ 
WESTFIELD. NJ 

Battle Of Wits 

[ bought a IGftfi Pontiac 
Grand Am from a used-car 
dealer. Soon after, the paint 
along the lower part of the 
body began flaking. The deal- 
er said it's not his re sponsibil- 
ity and suggested I see if 
Pontiac will island the cost of 
repair under the terms of the 
new-car, 3-year s rust- 
through warranty. The Ponti- 
ac dealer says thal since I'm 
the second owner Pm out of 
luck . . . besides, flaking 
paint is not nist-through. 
Should 1 give up? 

GARY KttSENbEKCi 
WEST PALM REACH, FL 



The paint condition and its 
repair are subjects of a Pan 
tia& instituted recall Refer 
the Pontiac dealer to Dealer 
Sendee Management Btdle- 
Hn 86SM-22; then if he has 
a question, he should gel in 
touch with the Pontiac field 
or zone office. 

On some models built in 
(he Lansing plan f adhesion 
between the chip-resistant 
primer ami the basecoal/ 
dearcaat surface was less 
than adequate because of an 
error in the painting proce- 
dure, Pon tiac will pay for 
nefinishing cars that have, 
jinked or chipped paint The 
offer is in Effect fur three 
years /rum the dale a car 
was placed in service^ re- 
gardless of mileage — this 
means three years from the 
day the first owner drove it 
from the showroom. 

The policy extends to sub- 
sequent owners of a vehicle 
for the full d-t fear period. 
Whtit the deaktr does the 
i cork, the iHistxwiticImrcoat 
surface has to be removed, 
hopefully without disturb 
ing the chip-resistant prim - 
er, so a new basecoa&ctear- 
coat coating can be applied. 

Search For Lurch 

Can it be true that I must put 
up with a low-speed lurch just 
before I brake my 190G Tau^ 
ms to a stop? The car is 
equipped with an automatic 
overdrive (AX UP) transaxle. 
This is what the Ford deal- 
( Pica** turn to pflgg Tjj 



5HEFTMETAL 

STRIP 



bp 



HEADLAMP 



BUMPER 



Rattle Traps 

Buzzes and rattles are usually easy to fix, but 
tough to find. So this lip may help. 

If you hear a buzz or rattle from the front of 
your car. don't overlook the headlights. One 
or both may be touching the sheetmeia! lying 
just below the lamps. This could be causing 
that vibration- type noise you're hearing. Slip 




your lingers under each headlight and press 
the strip down until there's a little clearance 
between the light and strip. 
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LEARN TO^H 
PREPARE THIS DISH IN 
■ JUST 30 MINUTES. ■ 



You're looking at the dish antenna of one of the 
most advanced satellite communications systems 
around. And you can learn to 
work with it in some of the 
most spectacular classrooms 
around - from the highest mountain- 
tops to desert plains. Maybe even more 
impressive, you'll not only get this system set up and operating in VC minutes, bur you'll do it working 
side by side with just two other soldiers. Welcome to the Army Signal Corps. 

Your team will he responsible tor transforming a spot c if wilderness into a satellite communica- 
tions station. One capable of sending and receiving messages anywhere in the World tl you qualify, 
you II be trained to work with microprocessors, tro pose at ter and microwave communications equip- 
ment. singie-and multi-channel systems, and more. High tech doesn't get much higher than this. 

It the challenge of preparing one of our dishes gets you hungry for Mime exciting high-tech 
Learning, call toll free. 1-800- 1 JSA-ARMY, m nyy np ai ■ ^ A kJ DC 

or talk to your local Army Recruiter #UCfrll« DL ALL T%^U LAM llfia 









WE PUT OUR FWGER ON THE PROBLEM: 

SLUDGE FROM CONVENTIONAL MOTOR OILS. 



t mi Quite 1 E-Uir Cm titling CfliD 



UaTnjuiir- ni MjiHhu ai^ui^ktki 



, 




AND CAME UP WITH THE SOLUTION: 

NEW QUAKER STATE WITH QSX 
KEEPS ENGINES CLEANER TO LAST LONGER. 



These photos tell the story. The rocker arm 
cover on the left comes from an engine that used 
conventional motor oil. That kind of sludge buildup can 
be murder on your engine. 

The rocker arm cover on ihe nght is from an 
engine that used New Quaker State with QSX Our 
amaang new QSX formula works by keeping deposit- 



forming combustion by-products suspended in oil. 
so ihey can tie titered and removed without collecting 
on vital engine parts. Regular oil changes with 
New Improved Quaker State can actually extend the life 
of your engine. 

So reach for superior engine protection - 
New Quaker State with QSX 



REACHING FORTHE BEST. 




Don't miss We Quaker State 500 at Poccno Raceway on AriguEl 16. 1987 For information and tidtels cas i-aQO-RACEWBr or (7171 6*6-2300 











Blit To Tilt Quietly 

No lube chart I know of says to give the 
Idll -steering a shot of grease. Bui lorgel 
(he lube chart. If greasing gels rid of 
(he squeaking noise you heard as you 
lum the whsgi when rl's in a tilted 
position, then grease away! Bring the 
wheel to its full-up position. Squirt 
some grease into Ihe lilt release lever 
housing, SO the U-joinl is treated. Use 



STEERING 

COLUMN 




Lubri plate Spray- Lube or something 
equivalent. As you apply grease, tom 
the steering wheel from stop to stop 
once. Then, hold the tifl fever in the 
retease position and move the steer- 
ing wheel from it’s Full Up to Full Down 
position about 8 limes If the squeak 
persists, give il another treatment. 



CAR CUN 1C 

(Cutiti titled fntifi pHtfr 7U) 

er told me. He says there's nothing 
wrong with the brakes, and that Td 
better get used to it r because that's the 
way tilings are s which is hard to believe. 

ART NOBLE 
5PK£NGFIELJJ. MO 

Believe it If them's mi mechanical 
mcdfiiiictim^ then this is indent the 
case., HTittJ you coil a lurch T Ford calls a 
harsh drtctdme frump or jerk. Some 
owners of 1986 and 1987 Taurus an d 
Sable t ntxiels are getting this sensa- 
tion*, like you, just before com ing to a 
armpleie stop; others aw also getting it 
white alternately wasting and lightly 
accelerating at speeds under 15 mph 
Ford says the condition results from 
power train lash (mrnwnenl, that is) 
because of the wag ihe power train is 
call hinted- It doesn l t appear as if lash 
bus any long-term harmful eff&rL 
On the slim chance that a malfunc- 
tion in the brake system is causing the 
lurch, hump or jerk — however you 
WfWl to describe it — you may want to 
have another dealer or a Ford factory 
field representative, test the car. But 
dim *f let anyone try diminaling lash 
by resetting engine idle speed or wad- 



justing the th rottle cal VC (TV) cable It 
won 't work and may ermte a problem 
you don't have nine. 



Tiring Effort 

I have a lt>K4 Honda Accord. Ever since 
it passed die 5000-inife mark, il has had 




Essential 
Tools 
For Your 



ttm know the value oi having 
ihe right tools for Use job at hand 
Easy-to-use, easy-un-tte- 
pocketbook Berryman prodneis art 
your blueprint lor maximum 
performance 

Berryman's powerful BRAKE 
Cleaner removes brake fluid, 
grease and oil Irom disc brake 
pads, linings end otter reialed 
parts. . . on all brake jobs large or 
small Plot II stops brake squeal 
No shop Is complete without il. 
Berryman products are Quaran- 
leeij. So a Eli lor them wherever 
you shop Tor pads 



MINI 






Gu*r*ni»d Quality Sins* 1018 

3fiCO £ fiandfli Mill Rd 
Ailmglon 76011 
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a tendency to drift to the left, ft isn't 
had, like a pull, but I can't take my hands 
oft the steering wheel and have the car 
track straight. The car has now been 
driven more than 30,000 miles. To try 
and resolve the condition, tires have 
been balanced and rotated; the front end 
has been checked for worn parts (there 
are nonet and has been aligned; brakes 
have been inspected (there is no sign of 
damage or worn parts). Is there a solu- 
tion? 

jot: wallwork 

NEW YORK, NY 

Maybe. Although there wilt Ire a slight 
drift will? i most vehicles if you dan 1 ! 
keep your hands on the steering wheel 
lets assume that you'm e&ptsrieiicing 
an abrmmitil drift. Alignment settings 
arc fussy, he sure they are not only 
within spec., but symmetrical from 
side-to-side. Based on your descrip- 



Servfce Tips 

■ If your 1985-‘87 Buick Century's 
2,6- or 3.8-Hter port or sequential fuel 
Injected engine won't start, consider 
the circumstances. Is the vehicle 
stubborn only when it's parked nose- 
down orr a hill? Then the solution, 
according to technical service bulle- 
tin (TSB) 87-6E-12, may be 1o have a 
new fuel pump installed — part No. 
251 1 5689 if the car is an 85 or '86 
model; part No. 25115465 tf '87 

■ The information in Honda TSB 87- 
010 is most important to owners of 
1 983 Preludes. It says thal the cam- 
shaft timing bell should be replaced 
for Ihe first time al 37.500 miles, and 
that Honda will pay for the work. In 
tact, owners who have already paid 
to have belts replaced wiFI be reim- 
bursed il they see their dealers. 

■ Chrysler this month answered 
once and for ail the question about 
the feeding of vehicles built In the 
U S which are taken to countries 
whore only leaded fuel is sold. TSB 
14-02-87 says, "Due to metallurgical 
composition of the piston rings and 
valves, operalion using leaded ftiel 
will resuh in accelerated wear of 
these engine components and en- 
gine damage will occur." Although 
the TSB refers to ihe 3-liter MMC 
engine, the warning applies to all 
engines used in vehicles built for sale 
in the U-S. 

■ To iry and straighten out a 1985- 
’87 AMC Eagle wilh an erratic last 
idling speed, dean the fast-idle link- 
age and install a splash shield (part 
No. 8993549) to protect the linkage. 
Instructions are in MR 251 (MR Is 
Renault's designation tor TSB) 
which says that road splash can be 
contaminating the linkage 



fffln, / must aiso assume that nothing 
mechanically wrong with your Honda 
is causing the drift 7 hen, the likely 
place to look for a reason ts with the 
tires. 

,4 likely cause is a condition t rail 
"ply-steer syndrome" that effects some 
models, if this condition is present, the 
tires ha.ve a tendency to causa the mr 
to steer in the direction of the plies, 
resulting in drifting Hint you been 
a wore of this bttfone, you may have 
gotten a new set of tires from the tire 
company (as your lire warranty 
states, tires an o new car arc the 
responsibility of the lire company 



1987 CMANNELLOCK 



— nor the car manufacturer) 

At this point, the only thing you car? 
do is nio'u the history of the condition 
to a dealer of the particular brand of 
tires. If he's a good guy, he may take 
the muff to the ctmipnny, which am 
decide if you're entitled to another set 
of tires at a reduced rate under die 
mileage prorata provisions of the tire 
uxirranty. HI 



1)0 YOU HAVE A CAR PROBLEM? 

Just rid- Mart abut* It. Send ptmf ipirtlisia hi th* 
Car Cimic. Cupular jAniiimrf, Hi BW STtk St . , 
.Vru- i art-. ,Vf Whilt Irftcrx manat be 

ttMiUYrrd taii) i vi ittaUp. jmdirm* that arr cfprurml 
rn/m-jt/ uili Sr tHartuani in t/nr cult nun 



CHAMNELLOCK Pliors Arp American Made 



THE ORIGINAL 

COPIED 

BUT 

UNMATCHED. 

We irwen(ed this sflyfe of plier. Improved if wilh patented tan'l-dip adjustmenP 
(mpfovedrt again withpurpat-ented sfr-e ss resisting flang*. And still again wrtti aw 
new PEEMAlQCK fastener. All of which is why longue and groove pliers by any 
athef name^pn 1 ! match CHANNEUOCK. Be *gre Inert name is an the plierc ygu 
boy. Send for free caiabg. Channdlodc, Inc., Meadvifle, Pa 16335 

Took by 
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Guarantee, It's good for as long as you awn your 
Ford car Ask to see the limited warranty and the 
service guarantee when you visit your Ford Dealer. 

Ford. Best-built American cars... 
six years running. 

for the past six consecutive years. Ford quality 
has led all other American car companies, 

This is based on an average of owner- re ported 



FORD THUNDERBIRD 

problems in the first three months of service on 
86 models, and in a six-month period on 81-'85 
models designed and built in North America. 

Have you driven a Ford. ..lately? 



PM LONG-TERM CAR TESTS 




NISSAN SE PICKUP 

A real prize. 



FORD TAURUS LX 

We hated to see it go. 



OLDSMOBfLE 
DELTA 88 

The drama continues. 




Taurus wagon pleased everyone wftfl PCs 
combi nal Ion of Iradlilonal pradftall^ radi- 
cal styling and excellent manners. 




^■lince our 1-LLat episode (see page 
' JKl20, Dec, 'Htl) three cars have 
l^Pgone back to their makers, we've 
kept one truck and had a brief fling with 
another. Our Subaru 3-Door Turbo was 
returned after nearly BQfH) trouble-free 
miles, but Contributing Editor Rich 
Taylor liked the Mazda B2000 pickup 
truck so much that he bought it. Rich 
reports that it’s now gone more than 
15 t C0O mites, much of it towing a heavy 
VS race car; without a single gfitxh. But 
Rich does talk wistfully about Mazda's 
new 4x4 ES26JKJ truck* with its bigger* 
more powerful Mitsubishi engine. 



of plowing it into big piles and praying 
for an early Spring. Effortienaly going 
into 4- wheel drive, the automatic front 
hubs make it unnecessary to get out of 
the driver’s seat. 

The i^speed transmission is perhaps 



Nissan SE 4X4 

If nothing else, this SE King Cab 
“Hardbody" 4x4 pickup certainly had 
the highest rate DTparkingdot admirers 
uf almas! anything we've driven in a 
longtime. Almost daily, someone want- 
ed to talk to us about it, admiring its 
aggressive looks and elegant styling. 

While we normally put considerably 
more mileage on our long-term teat 
vehicles, out of deference to our lucky 
contest winner (see We Have A IV in- 
iter], page 99), w h e restricted ourselves 
to only abmiL 23(M) break-in miles. 

We liked the Hardbudy’s ability to 
extricate itself from the densest, 
plo wed-in Manhattan snowbank. Yes, 
there are such things. 

Last winter we had a lot of snow and 
New York City followed its usual plan 



When the Delta SS was good. It was very, 
ray good, but the rest of the time . , , 

the smoothest to shift of any vehicle 
wo ve driven in recent years, Thafs 
goad be cause the claimed 14D-hp engine 
needs to be shifted a lot to keep up with 
traffic. For only J8 or so mpg, even in Si- 
wheel drive, we expected something 
that had a little more oomph. 

Make no mistake about this truck, it's 
a truck; you'll realize that right away* 
with stiff springs ami rear brakes that 
took up early 1 / the bed is empty. As a 
work truck, ur a truck dedicated to 
semi-serious ofT-roading, itH he in its 
beat element. 

The interior in our truck w p as plushly 
carpeted and generally very nice* put- 
ting many cars to shame. However, the 
tPltiw frtrr\ ft* mm ifiQI 
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People Who Live In Globe Houses 



H ow do you nxxnnk the 
dnmm of living in do 
Inched housing in an incite- 
itigly crowded world? That 1 * 
thu dilemma that fared 
Dutch architect Driv* Kreij- 
kamp nf Breda, The Nether- 
lands. So Kreijkamp set nut 
Id maximise interior living 
volume and minimize exteri- 
or spare. The result it* the 
field of So globe houses 
sprouting on the outskirts of 

HerU igenbt isrh " Harically < 



Lh-c 1 dwellings an 1 mesuit for a 
maximum of two i^rsonw, 
plus a baby/" Kreijkamp 
says, ,l snd I emphasise the 
word ‘baby,” 1 The 4 -level 
globes meaaun> 5 3 4- me to it 
wide and are made of a ce- 
ment- re Enforced plastic of 
I Jutch ni amifavt ure ca lied 
{JVC. The walls are HJ centi- 
meters thick and utilize a 
sandwich constructing The 
globes are pkicrd fin jiedes- 
tals 3.5 meters high and '*1 



miners wide, requiring only 
fj.G7 square me Lets of land. 
Tenants enter through the 
pedestal, which a b«) contains 
a storage room and space? for 
a heating plant. A staircase 
lends to a bedroom on the 
next level P and eating living 
facilities on the top floor.. 
Windows are 1.2 meters 
wide {inset) and round out 
the globular motif They also 
contribute to the houses 1 
passive solar charm 1 1 matter. 



living in the round li one 
proposal for detached,, rmilii- 
family hauling. Architects say 
the multi -level design 1$ 
adequate for a couple and a 
small child- Foreground the 
whimsical Touch of this Dutch 
housing project extendi to the 
park benches — shaped like 
scrub brushes. 



EUinjf r»n 

ConifibLrtCVi TIipc C Bcrmcn. 

V e jlKji Jf v.k>, Tnj 
Fr <VKty t*uiivr HW l^r 
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SPACE 



Space Station; 
Fixing A Leak 

hi a worst-case Eeenftrin, n 
random s-trihc^ by j^Nice dv- 
bris or a micmmHtnjmirl 
could lead to u deadly lo^s 
l ] fp-susLui n tug iitmoxjtbciv 
aboard America's orhiitinp 
>]wv utii m, Si i nngme/m^ 
lit Rising Aern.^piic-t' hss v-e 
tleVi-IupHi LL Hotuiioll to whlit 
they Lf i rni "[jenctrution 
control:" 

of the way .you might 
puncture in y bicycle tire. 



Mofe Lban u simple rubber 
patch, huwtwer, it would 
consist of aluminum Lape 
backed by a silicon -based, 
spare-qualified sulbefii v« T 

The pi^xwed space \*M\. r h 
would be 7 in. in diamoier 



mid about h mils thick, with h 
up* * vial cushion to prevent 
the damaged space station 
skin from ripping it. Most 
repairs would he effected in- 
ternally, Repair of more ne- 
rimia damage would be per- 



formed during extravehic- 
ular activity (EVA) lining 
the specially designed patch 
hurdle l inset i that would aJ- 
If iw astronauts wearing thick 
gloves lu pick up and handle 
the patch with ease. 



AVIATION 



Digital Map For 
Future Cockpits 

This higb-di'Tudty pixels 
- Aftn computer-graphic 
navigation aid from Harris 
Corp. can store in format ion 
on more t han 250,001 1 square 
kilometers of territory' , ob- 
tained prior to com hat from 



aer i a 1 reconna Usance . T1 te 
display can segregate civil- 
inn instill hit mm fmm mili- 
tary targets and m om close 
for ii tre^tup preview nf the 
strike zone. Controlled by a 
simple joystick to reduce pi- 
lot workload, the nav/aid 
also offers critical flight in- 
forTriation like altitude above 
sea level. 







Preview Of 
Europe's ATF 



* Wc H*i> 
fqn(iniiT$ on 
America's Advanced 
IVrlmnbigy Fighter, British 
Aerwpate is flying the KAP 
leehMoh»gt d'-rrmnstralnr, 
tonsil red a prelude to the 
advanced European Fighter 



Aircraft 
(EFAj ui tiit IMOs. 

RAP (which ■rfaniU for 
Experiment*) Aircraft Pro- 
gramme I incorporates ad- 
vanerd ramint-biLied aerody- 
namics and (lj-bv-wire 
syslems. with a simplified 
cockpit incorporating three 
PRI'n and a holographic 
heads-up display. Hut. like 
Ainenra's future ATP, it's 
wfialVi inside thal counts. 



RAP's 
cockpit soft- 
ware include# a unique 
data bus system that inte- 
grate* all avionics, sensor- 
and weapons systems. The oh- 
jet live is to free the single pilot 

from actual flight responsibil- 
ities so that he ran manage the 
mi%s inn. It's hoped computers 
will allow uBr pilui lu perform 
the workload of the pilot/* ca- 
pons system officer team 
found aboard! current lighters 
tike the F-14 Turn rat. KAl 1 
also makes use of composite 
material.* in the wing. 



BO 
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Electronic 

Firefighter 

Air-dropjwrt Uj theorem- of a 
forest fiiv, the Ham hr Ho- 
ts mte Ant on in tie West her 
Station (RAWS) iiustimily 
tilr.TU fire fighter? on the 
ground mid m I he air to 
treachertHm wither 

changes. The portable sys- 
tem cun transmit tempera- 
tore, relati ve h timid it y , 
wind direction and s))eed f 
rain fell duration ami 
amount, plus forest fuel tem- 
perature and moisture. A 
Fynthfataert voice tnm*mSt> 



the information to ground 
personnel via E-way rad in, 
Intformiition ran also be 
transmitted to fire uontrol 
centers via satellite* and 
then broadcast in personnel 
hi i hi" Sre ate. Between 
fires, the solar-powered 
RAWS HUpplements ponna- 
neiiL weather 1 owe re and de- 
velops fire danger ratings, It 
jilsri assists manners at tht- 
Interagency Fire Center in 
Ruiae h Idahn, who produce a 
profile i if fores Wire behavior 
burr'd on weather informa- 
tion, site characterise hs and 
lightning strike data. 
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HYPESBARlC 

COMPAfiTMFWf 



At mure than 2ft meters 
length overall, its the hrg- 
eat c* immercial su bmurinc 
ever hunched, a combina- 
tion mobile underwater habi- 
tat si] n. I highly autonomous. 
Ion g -range s ubmeraibl e. 
Krsl of stilt, the Canadian- 
French joint venture, 
rliibhi-d Saga 1, is expected 
to he converted into Saga N, 
tlw world's first nuclear- 
j k i we ret L pri vateiy 1 1 w ned 
sub, Sometime after lfkBb, In 
the meantime, designers say 
Saga I will be powered by 
dual closed-cycle -Stirling en- 
gines P modified by the Swed- 
ish firm Kwh urn. The Stir- 
ling is based on a 3 Hth 
century principle involving 
the expansion and contrac- 
tion of a working ga^, f helium 
in this case), which arts nn a 
piston nr pistons. It f s antici- 
pated tliHt Saga I will he able 
to undertake a l&Cbmile sub- 
merged voyage, then sup- 
port week-long saturation 
diving ami return Lo base. It 
has a submerged speed (if Is 
knots and a diesel-powered 
Hurfare speed of 7 knots. 



Sub Could 
Go Nuclear 



polyprapylmig tape, Fitch 
La|*e is filVillaU-d Lo give uf>- 
fjruxiniLitely F 5 million fila- 
ment* per 3d x 5-meter neL 
section. The filaments catch 
and hold cuTOtit-borrie Hand 
or soil, forming a permanent 
barrier under the structure* 



Fighting 
Subsea Erosion 



Britain'* Seabed Scour Con- 
trol Systems Crt, ha^ solved 
tht j problem uf fractures tu 
urn h rwater pipelines hi id 
footing with net* made of 
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ENERGY 



Reactor Model 
Tests Design 



] IK UK HI voll*. How’s that? 
Ncwnuui -says lh t j power 
source comes frem within 
the atoms of the machine's 
24lbpoUnd f aOipuigie copper- 
wire coil and StH^pnund ro- 
tating magnet. 

The nwViiiK- tmfe of a 
battery pack, <X3jnmutator, nt- 
tating magnet and a Long 
ttiil of copper Bat- 
toiy wirrent flam ... 

into the commutator 7 

in thrue a j gtrlL j iite; ^ 

fin\ blank L-tin I 
start In the fire 
[Kk-itm current 
flows into the cop 

per coil cutting uL- 
ums to align. iun) re- 
tease a minute ( h irtinn of 
thojr gyji^Kopic juiitiek*, 
LTcaticg a magnetic field. In 
thr bkuik srgnu-nt, voltage 
Imken* and when these gyn> 
tropic partiries attempt to re- 
turn li i the wire, they create -ill 
ekcliic current. The shot seg- 
ment permits the eneigY prty 
[liBed by die oullsk| Bing mimet- 
ic field til complete die timuL 
Newman is calling it “Gyro 
Power, ” and it ivuiy is it he just 
the stuff of dreams. 
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Is Newman's 
Car For Real? 

The United States Patent 
Office doesn't think m m anil 
neit her do some disbelievers 
scat t e rer I ac rn#s A meric®. 
But Joseph Newman of Lu- 
ceilalc. Mfesteuippi. hacked 
by some tup flight scientific 
i >pi n h i] mi akei's, may have 
tapped l he fujuliimeiitd en- 
ergy of the smallest panicles 
of mailer. At recent demon- 
strations, the "backwoods" 
Inventor poweri-d sin l8fHV 
pound fiberglass car at a 
speed of 8 mph for more titan 
H-l hours- A faulty transmis- 
sion anti a befit rutor shaft 
foiled a faster speed for the 
vehicle, which, Newman 
I in 'diets, wit] travel I’M) mph 
and cost under $5000. New- 
man's vehicle uses a 20th 
pound battery pack made up 
of 0-volt Lnmristur batteries 
connected in series. The 
pack supplies 17,000 volts, 
lint the energy machine un- 
der the cq wl draws only 18 
milliiimps of current. The 
machine, on the other hand, 
produces 135 fnillianips of 
current and more than 



The objective of the \ i-shiIi*. 
clear- ] ilastu- mi n kiip i-s to see 
how a fluid behaves as it 
flows through and around a 
new I y i Jurig] sci I hi gh - j ires - 
sure nuclear rearlor plenum. 
Scientists at Krilain's Na- 
tional Nuclear Unrp., who 
designed the model, report 
the full-scale plenum, when 
built, will supfnprt the nucle- 
ar reactor core i if Lhe pm 
] :n iscl M ’m nun ore i aJ F as t Rt ■ ■ 
actor anil w ill direct a flow of 
liquid sodium coolant 
through tin 1 CFR7 furl as- 
sn ml j] Ei «s_ Rt-sea r ehers a re 
also checking the core-ple- 
num model for umraressary 
vibration that might be 
caused by Lhe high velocity 
of soi limn coolant through 
tiie plenum inlets , j%| 
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Doing it yourself is great, 
but it's not always easy 
Sometimes you need a little help. 

LubriMaiii:' brand products con give you all 
the help you need. Vie' re die world's only manufacturer 
of a hill line of quality lubricants, lubrication equipment 
and accessories. Since ;dl we do is lubrication , we do it 
better And that means belter results for you. 

So no matter what you work on or with, if it moves, 
well keep it moving better and longer 

If you’d like a little help around the house, help yourself 
to the InbriMutk brand at leading automotive and 
^hardware retailers everywhere. 
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Inexpensive. And built to stay that way 



Subaru 4 Wheel Drive is dcstiuied ro 
keep you on the road regardless of ihe con- 
ditions. In facl, we feel so srningU- ahnut 
[he traction ii gives. we offer -I wheel drive 
on virtually every car wr build- So there's 
no reason to ihink of il as something found 
only on trucks. 

And over the yean, we've offered every- 
thing front the "On Demand *“ 4 wheel 
drive system to 3 new state -oMbcart Full 
Tutw 4 Wheel Drive system 

Whas's mute, a Subaru with 4 wheel 
drive is reasonable io buy, maintain 
and operate. Not to mention, Subaru is 
the number one 4 wheel drive car in 
America .* Subaru, the car that keeps 
hazardous load conditions Ifom turning 
into hazardous driving conditions. 
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ndpjui* curbside 
sdes-Benj&es, out- 



• I V ntjtaifttrf proportion, sublime in appianimciiTs, Am 
underwork type (WgwwJ gays don't ride in MBs) 
emerges from Moby Dick's white El (inks. Draped on his arm 
is a knockout in high hoc 



iitertainment for the evening. 
And as the camera pulls back fora wide-angle shot, you see 
just how radical this Mercedes really is. 

The ear has all the exterior trappings of a high-perfor- 
mance sports can monochromat ic paint scheme, racing 
wheels and tires, AMG-style spoilers, ground -effect skirts 
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COVER STORY 



Automotive 
engineering 
is the real 
star of this 
TV megahit. 






*1 

BY CUFF GRO M E R 

Actors Don Johnson and 
Philip MkhniH ttionw tv- 
lax on the □rtgiridl Vklff 
car r a Ferrari Daytona 
Spytter s M k-jtHN:q 
powered Oy CPeVtOlrT. 
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arid ninlumv Inrirlc is thp 
hnt\ TV, n 1 runt t i -t p N lit ml 
VUl. The ultimo re- tirtich, 
though, is \hv hsuiK {l mi iht i 
tmukliil. The iiipHii'-thp-lisiP 
Mingles euiTBntly nvstil- 
able in ihi^4 if mist ry is ilw 
rsai rafrii-s. iiLJl lhi,H rJir itntvh 
[( =^t i j f i bey-uni I . The badge 
result HMHmHKL 
iteniPintriT nnvv, siN I li is 

h j^fh-| ai j rfnrrniiiHri" 4ufTis un 
a hmiKiHm:\ ami a limmisinp 
sin 1 tWiri | by oil inches at 
thut. It's erum^h to make li 
1 rut- Mrivedeh Jifii'iuruirlri 
hvi-o 1 1 . Rut it's tlie kind m!" 
r;ir Viet-" ijins have 

t-cjnie tnespprt. 

Ah a mailer nffact* "Mi- 
ami Virr” Inis bet-ome a t-uh 
fj-rrj|rrsini fur ear leavers. 
Writers ami pnw)ni r ei l s itsi- 
auimiiotiileh in maki< real 
hLsiL i' me ei Is a bunt 1 he 
unfold ingen your TV 
s<rliN>n ( t 'urn sat Lhe Lurie, 
a ml i j si ll 1 1 1 ishi niM be shi i wV 
style reniiiiwthe engiurN-r- 
ih|r skill am I art i^t ie fim-ssr 
of people like Carl Huberts 
of Kings] mil, Tennessee 
Thi' ear fithriwihir he!|anl 

[he shrnv's Ferrari Tesla- 



Sonny Crocketts first ride on 
(fw %ftaw wa* a Ferrari J6SGTB 
CAylona Spydef rrplic A [lopf 
Cal If d t he California Daytona, 

The black roadster was basically 
a Chevrolet Corvette under- 
neath with a hopped-up, small- 
bJocfc Chevy Vfl for powei., Above, 
and It ft; the sietk fiberglass 
body panels stood up to stunts 
and camera mounts for two 
years before being retired 
Auionnobiirs of all makes and 
eras are an important stylistic 
dev Ire on Vice." 
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The 42a Cobr.i Jet-paw-wed 
b? Mercury Ccmg.ir ET popj. 

und bnghr red 6 # Forrtiac 
GtO hnrdtnp jlnw^r mldfjlef, 
friive ton seen in irveral 
eprsDdei. Thp Ju sf y ry-to- 
tKcefs theme Is prrxunrFice! in 
mel^il through the ionguHn- 
chpek Mertrecfes-Behz JO.OOO^EL 
llfflo. tomplrte with a specrifl 
ground-cffccti package Tubbs, 
Crockett ! partner, struggles 
Along wJlh a mint canditiqn 
63 OdirMc Oe^irre 
tonvcrtthle ) upper rmrfdiej. 
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rossa achieve a status eq uaJ 
to that of Crockett, Tubbs 
and the rest of the cast. 

The car-as-stylistic-device 
got a start with the car driv- 
en by mam protagonist Son- 
ny Crockett, played by ac- 
tor Don Johnson. His 
original machine was a Day- 
tona Spyder, or rather, a 
look-alike Ferrari 365 
GTR/4 Daytona Spyder. The 
first significant J Vice" car, 
it was a prop Sonny needed 
to infiltrate the high-roller 
world of drugs, prostitution 
and other assorted illegal- 
ities that support Miami's 
crime empire. Crockett had 
to linens the part, and had to 
go the whole routine. The 
lifestyles of the Miami vice- 
lurds give fresh meaning to 
the term oatenutious- 
Check out the clothes: 
Rumpled white linen suits 
with rolled up pant legs, hot 
pink scooped-neckT- shirts, 
$400 Charles Jourdan loaf- 
ers. Check out the toys: An 
Endeavour 42-ft. yacht for 
living quarters, aSS-fl. 
Wellcraft Scarab with twin 
440 Metes for play . 

All the while Crockett 
drnnes about town in a Fer- 
rari Daytona Spyder look- 
alike, picking up groceries 
the way we would use a 
Chevy Tmpala. 

The rest of the "Miami 
Vice" team weren't ignored 
when the cool cars were 
handed out 
Crockett's partner and 
Fellow player, Ricardo 
Tubbs, played by actor Phil- 
ip Michael Thomas, gets to 
pilot a pristine *63 Cadillac 
DeVille convertible. It may 
not be the wheels of choice 
for an underworld nver- 
ochiever, but il passes as 
the mark of a hard worker 
who has managed to cut out 
some kind of turf. Swicek, 
another "Vice'" cop, gets to 
drive a turquoise 63 Ford 
Thunderbird. 

Forget for a moment the 
show's obvious flaws. For- 
get that Crockett was an 
All-American football hero 
who nnce ran a screen pass 
yards in the Gator BowL 
You figure it out how a guy 
like this can make it as an 
undercover cop without be- 
ing recognized. Forget the 
fact that Crockett and 
Tubbs regularly investigate 
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For instance* the produc- 
ers had access to a mint-con- 
dition Pontiac GTO. An 
original, red car with black 
interior, the mode! was 
equipped with Lhe hideaway 
headlight option si ml It Lilly 
1 1 wheels This was a car 
that had been recognised in 
19H8 as Motor Trend's Car 
of the Year, It was the bm- 
selling GTO mode] of all 
time and was a benchmark 
muscle ear of the "tin*. Many 
GTO enthusiasts consider 
the '68 to be the best looking: 
of the entire GTO series. 

So bow r Was the car used 
on the show? In one episode, 
a drug dealer drove it to a 
buy. You see him pulling up 
tod building, go inside to do 
business* then come back 



out and drive away. Most 
sitcop shows would have the 
dupe dealer driving some- 
thing like an 'HA Mohte Car- 
lo* or even el beat-up van. 

Another muscle car* much 
rarer than the GTO, also 
made an appearance as the 
flatly driver of a drug deal- 
er, A limited -production 
high-performance I960 Mer- 
cury Cougar GT, the car 
was optioned out with the 
big 4S8-eu,-m, Cobra Jet en- 
gine. special hocwl scoop and 
styled wheels. 

Where does "Miami Vice” 
gel bill their neat cars? They 
rent sciitie 1 and build some. 
Sources include individual 
collectors, auto specially 
shops and uar fabricators 
like Roberts. The original 



Ferrari look-alike used by 
Crockett wag spotted on a 
lot in Newport Reach by the 
show's producer. He know 
Lhe car had the perfect 
image for his lead character. 
The car was a custom'built 
machine using Ferrari-dc^ 
sign, fiberglass panels 
adapted ton IU80 Corvette 
chassis. And some real Fer- 
rari hardware integrated 
with the car added to the 
Ferrari effect. 

Wnen the new 1 model Fer- 
rari Testamssacame oul, it 
was decided to update the 
Ferrari on "Vice" to the 
trick-looking new machine. 
Plus, the real Ferrari North 
American people got a little 
miffed that these fakes Were 
getting so much attention. 



all kinds of murders and go 
f)n buflta— activities that 
would certainly blow their 
rather tenuous cover. 

Forget also that "Miami 
Vice" has skidded in the rat- 
ings and regularly gets 
busted by its time-slot rival 
“Dallas* " And while you're 
at it, forget the show's bor- 
ing and tedious pints, flat di- 
alogue and general heavi- 
ness to the scripts. The 
point is F if you consider it a 
treat to .set- rare and LimasLi- 
alcars, ‘‘Miami Vice" is the 
show for you. 

Not all the cars on the 
show n^ek of hlaiEuit excess, 
Some are more subtle, you 
have to be pitying attention 
to notice them, as many arc 
just roll-ons. 
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They offered to supply two 
real Ferrari Testanresaa for 
the show. The Testarossa 
was Ferrarf s latest model 
and one would be Used regu- 
larly and one would be kept 
as a backup. The cars were 
supplied to the producers 
periled black, but when 
they didn’t show up well En 
night scenes r they were lat- 
er painted white. Tn create 
a car Lhat would jierfurm 
stunts, ’'Miami Vice" pro- 
ducers turned to the Rob- 
erts Motor Co. s which had 
specialized in safety-orient- 
ed stunt cars for the movie 
and TV industries, 

Car] Roberts 1 assignment 
was to build a Testarossa 
look-alike that would be able 
to stand up to the- rigors of 



stiffer springs to make the 
car more rigid, plus Koni 
shocks, To get the addition- 
al ground clearance neces* 
sary for the jump maneu- 
vers, the body was shimmed 
up H-i in, and extra body 
mounts were added for 
more support. 

Driver protection pre- 
sented a problem from a vi- 
sual point of view. A full roll 
cage would have heen the 
way to go for maximum 
safety, btiL the rail bars 
would have been visible 
around the windshield 
posts, A compromise was 
reached by installing a roll 
bar just behind the drivers 
seat in the engine compart- 
ment. The bar was attached 
to reinforced areas of the 
frame rails and further rein- 
forced with VS-tm steel 
plates at about the mid- 
point of the bar for vertical 
support. A fuel cell was 
used to prevent spillage 
during rollovers or crashes p 
and a competition safety 
harness was installed. 

The Grant steering wheel 
is another safety feature. It 
is easily removable In case 
of an accident so the driver 
can be freed in ciise he's 

r/'icow dim tv /vfjp /fltfJ 



Stunt duty. Jn effect, Rob- 
erts was asked to build an 
automotive Thespian that 
would breathe life and ac- 
tioh into the show just as 
much as the human players. 
Unlike the front-engined 
Daytonas, the Testarossa 

Was a mid -engined car, so 
using a Corvette chassis as a 
starting point wouldn't 
work. The proportions of 
the car were wrong. So 
Roberts took a 1972 DeTo- 
maso Pantera — a perfect car 
with 12.000 miles on the 
clock and a collector value of 
about (30,000— and chopped 
it apart, 

Roberts designed Testa- 
r&sss luuk-ultke. fiberglass 
body panels working from 
pictures in a magazine , and 



Miami Vice" took cm a 
new look lhi| year which 
Included a now car for 
Sontiy Cr&cktu — n trlpich 
Ferrari Teii.irqn>n jngh(|, 
When Ihe car didn't show 
4jpin flight scenes it was 
painted white. A roohallk? 
replica petfj Ki used for all 
€^ir chairi and stunt work. 
Underneath the Ferrari 
body panels, ihe stunt H 
baiJCAlly A mld-cngmctf 
DcTomaso P^terjt powered 
by n modified 35! 

Cleveland Ford engine- 



parts he salvaged from a 
wrecked Testarossa, He 
molded a 1-piece nexse for 
the car that was easily re- 
moved for service access to 
the fron t end. 

Another reason for the fi- 
berglass body sections is 
that they were easily re- 
placeable in the event a 
stunt got out of control 
To beef up the Pantera's 
chassis to handle jumps 
without Lhe force of impact 
causing the roof to buckle, 
an additional subframe 
made from 2!4dn* square 
tubing was bolted to the 
chassis. The subframe also 
works as a skid plate to pro- 
tect the bottom of the car 
from Impact. The suspen- 
sion also was upgraded with 
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■ 4HV' organs Kim Woo-Choong and 
(hung Ju- Yung may soon In* as well 
known in America ns Loo hicoci a 
^Hk mid Roger Smith. Mr (hung is the 
chairman of Hyundai, which in 1986 had 
the runs! successful intrudin' lory year ever 
for an import. Hyundai sold an incredible 

160.000 Excels, and hopes to raise that to 

260.000 in 1987. 

Mr. Kim, the chair man of Daewoo, expects 
to sell 100, tHH) curs in America this year. 
Unlike Hyundai, which established a new 
dealer network from scratch, Daewoo is sell- 
ing its cars through Pontiac dealers. This 
gives Daewoo access to <SM technology, not 
to mem ton a ready made dealer body. 

Daewoo and Hyundai are perfect examples 
of the most important change in the auto- 



mobile industry since Honda, Toyota and 
Dntsun opened up the American market 20 
years ago. While it’s no longer economically 
feasible to huild low-cost cars in America, 
the Voluntary Import Restrictions plus 
weakened dollar have forced Japanese 
automakers to sell ever-ido re-expensive 
models in the U.5. 

Small car production is shilling to Third 
World countries when* wages are lower, the 
work ethic is stronger and governments are 
more lenient to heavy Indus! ry. The low-cost 
cars these countries produce w T ill still be 
sold in America and Western Europe; be- 
cause that's where the money is. 

Once their workers have earned enough to 
trade in their bicycles for automobiles, l hese 
same Third World faeturie* will start pro- 






At speed {from left) are Dodge Colt f Japan]; Hyundai Excel |Korci|j Ford Festtva [Hot ea]; Mercury Tracer (Japan, fay way 




We test 8 captive imports with rock-bottom prices and mixed parentage. 




ducing cars for local consumption. The same 
strategy carried Japan from postwar ruin 
lo impressive prosperity in just a few 
decades — and it*s worked so well, that 
Japan can no longer compete with Asian or 
South American workers. 

We Himlly hate an Imenialionnl Automo- 
bile Industry. For the first time, cars are 
being built and sold all over the world, not 
just in “developed" countries. But since 
Europe, Japan and America have the mar- 
kets and technology, v i r i ually all of them are 
cooperative ventures, 

Take the Daewoo, for example. It was 
designed in Germany as an Opel Kadette. 
ft's also called a Vauxhatl in England, and 
sold in nearly every European country. The 
Daewoo version was restyled ill Warren. 



Michigan, to fit in with other Pontiac*. and 
named the LeMniis after a French racetrack. 
But it's built entirely in Korea of parts 
sourced all over the world, 

Tiie Hyundai is even more of an interna- 
tional venture. It’s based on Mitsubishi me- 
chanicals engineered in Japan, but with a 
body styled by Giorgetto Giugiaro in Turin , 
Italy. It’s built in Korea in a Mitsubishi 
engineered factory, from parts sourced all 
over. It’s sold in America by Hyundai, but 
in yet another twist, Mitsubishi is buying 
cars from Hyundai and selling them as the 
Mitsubishi Precis, It's now cheaper for Mit- 
subishi to import cars from Korea t han build 
them in Japan! 

We identified eight of these inexpensive 
cars on the American market , In addition to 



of Mexico}; Pontiac LeMini (Korea) and Chevy captives from Japan s Sprint. Spectrum and Nova fby way of Cftllfomllil- 








the Hyundai £xcd/Mit&ubhhl Precis anrf Daewoo LeMan*. We riarl our track testing at Los Angeles County Race way 
Ford ip impending a Uuda-deslgned Festiva from Korea as in Palmdale, our photography at E! Mirage Dry Lake, and 

well as a restyled Mazda 32S assembled in Mexico and labeled our back-to-back driving loops in the high-desert foothills of 

a Mercury Tracer in this country. the San Gabriel Mountains. 

ChrysleFs Dodge Colt ih a Mitsubishi Mirage built in The average price of our eight H low-cost” Third World 
Japan „ while Chevrolet's Sprint started life aa a Suzuki cars — even including the Hyundai — is a heady $B&tiO+ despite 

Cult up in Japan, Chevrolet dealers also import the hum f- $£H-h- month wages in places like Mexico. 

Mark from Japan and call it Spectrum, Then there's the „ _ 

Chevrolet Nova, a Toyota Corolla assembled in America of meTCUWy Tracer 

Japanese parts. Oitr testers unanimously picked the Mercury Tracer i nee 

Mazda £Z3 N as the best car in this group, Happily, there V 
more than just a trace of the 328 left in the Tracer, despite its 
move to Mexico and a facelifting by Ford designers in 
Dearborn. At first glanee H the Tracer seems much more 
rounded Lhun the 323 , but in fuel, its identical except for 
replacement grille, tad lights and bumpers, plus repositioned 
body side moldings. 

The Tracer wilt soon replace Lhe Lynx in Mercury's lineup. 
ItV available imw as a 3- ur 5-dour hatchback. A Tracer 
station wagon in on the way. Our group thought our test 5- 
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PRICE 


PRICE 

JU 

TESTEO 


ENGINE 


TRANS' 

MISSION 


WHEEL- 

M5t 

fluj 


LENGTH 

flu-1 


WEIGHT 

<fc| 


Chevrolet Nova 


mta 


!1 1,007 


74-hp SOHC 
i.&iilew lmine-4 


a-ip—d 

automate 


957 


166, 3 


aasa 


Chevrolet Spectrum 


7709 


9287 


TD-hp SOHC 
1.5-lflflr inline^ 


S-speed 

fnantial 


94.5 


isa a 


1900 


Chevrolet Sprint 


899* 


taw 


4fl,hp SOHC 
VO-lfterlnline-3 


5'Spwd 

manual 


68 4 


H1.1 


1550 


Dodge Colt 


5407 


7m 


66-np SOHC 

l^-lrtpr Inline^ 


manual 


937 


1 57.3 


1900 


Ford Festive 


&7G5 


0000* 


S8-np&QHC 
1.3-lftBr lnlirrt-4 


S-Bpsed 

manual 


904 


140.4 


17SO 


Hyundai Excel 


5i95 


5*90 


sohc 

1.5-lrtar tnLfie-4 


manual 


937 


1*0-9 


9i*0 


Wercuty Hmr 


B3&4 


9056 


71-hp SOHC 
UG-litarlillms-4 


Sapsed 

manual 


94.7 


162.CI 


2158 


PofttlK Le Marts 


7QQQ' 


800 0 P 


7-t'fip sonc 

i 6-lilor fnltfiS'4 


S-s^kkI 

manual 


».21 


163.7 


2153 



* Etfimalir 

T. &«i speed whi !& weaving thnaigH wven doom prfeeed i00 it apart; ih& higher the speeds ihs bettor eNs irans^mt hanging. 
2 G-lorces g&n&raled during sleady -slate cornering around a SGO-lt.-dia. circle cw = clockwise, ccw® counlorclockwrBe 
3. The number oJ standard-size grocery bags Itial will stand epnghl fl-m crush Space (»rmitt&d> in trunk wilfi rear S4SES up 
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rlrmr w;i* il prottk?r than Lhi- likliuI 5-dtMir hutch* 1 * and rturprlfr- 
ingly nwniv Cor both pi^sehgers and cargo, The Ulterior Is 
id critical to that in the L 4Zl 

Said Ljur Teller*. "All controls are where they slum Id he. 
tnsifmmem cluster \> exi'ellent, everyth ho: inn hi- ivml ;li a 
glanteT Mercury Tracer^ bucket seal? name in for 
special praise: ^ Fabric seuU sin. 1 si nice luxury in this pries* 
range, anal give tm excellent seating position with plenty ol' 
lwmlrEHnn T w 

Mostly though, our testers were impressed by theehassi^ 
“ItiMjJoiisive, quick and more shirty in drive than Its 
LsiifteariLHci- would suggest T as une tester \mi it. Our testers' 
tin mm is t ions were unanimously glowing. The quality nf fit 
acid finish is lL tribute Lip the Mexican workers in I he new P 
highly automated Hermusilln factory. 



Ford Festiva 

The Festiva is really in si different class from the Tracer 
— part nf the “"micn^mini group, H In crowded Japan t this is a 
popular timrfevl ^gmeriL, hut tin- Fesliva, Sprint, Daihatsu 
Churiide smd Suharu, fusty are the only ^hueboxeg of this sine 
to make it to America — sn fur. 

Designed by MarMa, i he Festivii Ls asa^mblrd by Fonl's 
partner in Kun-ji. Kia Motors, though the drivetmin is huHt 
by M&zrfcL Like the Tracer, the Festiva has been given 
hviivy, rubberized bu in fH*r ambits front and rear; with 
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54 59 
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134 19 
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4 
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37/28.57 


IS 603 iij 71 90 


15.27 
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55.05 
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4 Franl-Efliit wiqtrli x headroom * legmani + f^r-seat ui+dlli m h^adr^p™ ■* tmoom - 1(500 

5 Points- ar? awarded I ram besl 0} to waist (Sj- in each category Fewest Eolal points ranks iirat, and M cm 

6 Subjective ranking on iha road by a taam oi lasted, cars are graded by “Feel." independent ai tear I rack results 

7. Average nl Teal Track and Hoad Teat ratings Read Tast score braak& Ijob Bo*d numbers show best performarrea. 
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body-side moldings that continue the 
bumper line. The 1.3^ liter 4-cy finder is 
cs^s^ntiinily a .smaller version of the 
Mazda 1.6- liter Four in the Tracer, The 
Festiva weighs 460 pounds less, m 
performance of the t w o sibl tn gn is virtu- 
ally identical. 

Even with just 58 bp, the little Fes- 
tive zoomed 0 to 60 quicker than any 
other car in this test. It had the shor- 
test braking distances, too, and was 
near the top in our handling trials. 

The Festiva is a blast to drive — a 
modern-day Mini Cooper, Our testers 
praised Lhe "positive* 1 shifter, “reepoiv 
sive n steering and "stable'" handling, 
b Td have no qualms about driving this 
car 80-plus all day; lota of fun and 
surprisingly steady* with great gas 
mileage T said one tester. 

Even those of us who like the Festiva 
have a hard time thinking of it as a 
“real" ear. The Festiva is. “juat a skate 
board, a perfect college car. or second 
or third family ear for everyday run- 
ning around." 

Our utters welt unusually enthusi- 
astic about Uic [■’’estiva. “This car is 
pure fun, peppy and impish, but also 
well-mannered and cute." 

Chevrolet Sprint 

We liked the Sprint. Bui with only 48 
hp from three cylinders, it"s also about 
the slowest car we've tested since the 
Volkswagen Bertie: The quarter- mile 
in more than 2fl seconds is slow. 

Chevrolet has come up with three 
different versions: There’s the norma] 
Sprint we tested, ati ER model set up 
for maximum fuel economy (54 mpg, 
EPA City, the best in the country) arid 
the Turbo, The Turbo raises horsepow- 
er Emm 48 to 70 and adds the usual 
sporty steering wheel and such, but 



also raises lhe price to where other 
Mini GTs are belter buys. 

Our tutors wore impressed with the 
standard Sprint, despite some obvious 
shortcomings. Everyone called it “cute 
and fun„ 1s and typical comments were 
"loud, slow* flimsy and too much fun!; 
noisy, tinny t full of vibrations. I love 
itt" As one tester summed it up: “Actu- 
al performance is a five; perceived per- 
formance is a 10." 

Dodge Colt 

Compared to the Festiva and Sprint, 
the Colt is a full-size car. ft fep h big and 
sturdy, and as one perceptive tester 
put it, “IF* hard Lu believe thh is a 
at ripped Japanese economy car. It has 
the confident mad feel of a goad Ger- 
jni in mac bine. h 

The Cult is well on its way Lo being 
the universal economy car. It's built in 
Japan and gold all over the world in 
everything from stripped eeonocar to 
hut-rod Turbo versions. In America, 
you cun buy it at Dodge, Plymouth or 
Mitsubishi dealers. Soon, Yugo dealers 
will aittf? be sdiing iht? Colt, this time 
built in -Malaysia, and called the Proton 
Saga. Then there's the Hyundai Ex- 
cel — a resLyled Colt— not to mention 
the identical Precis which Mitsubishi 
dealers will sell next to the Mirage. 
That's a total of six nameplates on this 
same car, all available in America. 

Its boxy styling is getting a bit out- 
id-date but, in our experience, just 
about every glitch was refined out of 
the Colt years ago. Colt owners swear 
by them: 100,000 miles with nothing 
more than new tires and oil changes 
seems to be a common experience- 

According to our testers, the Colt ie 
also quite a nice car. JI This car is friend- 
ly/" said one. H The seats are comfort- 
able and easily adjusted. The controls 
are easily reached. Buiall Louches like 



that make a big difference as the miles 
go byT 

Pontiac LeMani 

We were looking forward Lu driving the 
LeMans, but instead of the German 
mad car we expected, the Opel-de- 
signecl t Daewoo- built 1^ Mans is mure 
like Japanese econoboxes from 10 or 15 
years ago: mediocre- Nandi ing, under- 
powered. uncomfortable and sprinkled 
with .superficial “American" 1 styling cli- 
ches. 

The A-dnor Leftfans looks something 
like a Ford Tempo while the 8-door we 
tented nceme too stubby ami cluttered. 
The black plastic LaJllighLs and rear 
quarter- window louvers were specifi- 
cally criticized by our Lester?, The Le- 
Mans reminded one tester of Bill Mitch- 
ell's famous Line: "Styling a small tar Ls 
like tailoring a dwarf — it never looks 
quite right." 

In our testing, the LeMans was an 
average performer in everything ex- 
cept fuel economy, where it barely beat 
out the heavier, automatic transmit 
sson Nova for last place. 

Both at the track and over the road, 
our testers complained about the Le- 
M arts’ curious handling. As one tester 
put it, ’This car has a very top-heavy 
feeling. It swings and sways, and wan- 
ders from side to side. It doesn't inspire 
confidence." 1 

Other deficiencies noted by nor test 
ers are uricomforLable cramped 

rear leg- ami headroom, vague shifting, 
poor plastic trim, lots of shakes and 
rattles, and severe axle tramp over 
rough surfaces. 

Chevrolet Nova 

The Nova + a rebadged Toyota Corolla 
assembled ir Fremont, California, at 
the N UMMI joint venture factory, is by 
far the biggest ami roost expensive uf 
these captive import/joint venture 
cars. The Corolla/Nova is* as one tester 
put it, “perfect for what it is — totally 
competent family transpeutation, total- 
ly generic, totally doll/ 1 

The Corolla has beer around for q uite 
a while, and it's getting pretty lung-in* 
the-tooth. Still, it's a straightforward, 
dependable, surprisingly comfortable 
sedan, with on rude surprises. 

Our group specifically liked the 
seats, driving position and overall com- 
fort. and complained only about minor 
annoyances. The worst feature of this 
IMirtiojlar car, and the one that kept it 
from a higher finish in this was Lhe 

jjower-robbing automatic transmission, 
constantly' hunting up and down for Lhe 
right gear. 

Our ad vice: In any of those small 
cars, order the 5-apeed. It makes all the 
difference in the world in driveability r 
fuel economy and driving pleasure. 

jPktjsc hjrM tfi fiaye UK} 
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Car Name 
In D,S + 
Market 


Original 

Name 


Country 
Of Origin 


Assembled 

In 


Drivel rain 

tiuilr In 


Chevy 

Nova 


Tcyola 

COftUta 


Japan 


U.SA 


Japan 


Chavy 

Spectrum 


Isuiu 

FMark 


Japan 


Japan 


Japan 




Suzuki 

Curtus 


Japan 


Japan 


Japan 


Dodge 

Colt 


MUSJb&hr 

Mirage 


Japan 


Japan 


Japan 


Ford 

Festiva 


Aulorama 

Fesliva 


Japan 


Korea 


Japan 


Hyundai 

Excel 


MilSub^hi 

Mirage 


Japan 


Korea 


Korea 


Mercury 

Yrater 


Mazda 

323 


Japan 


Mexico 


Japan 


Ponllac 

LeMana 


Opel 

Kadelle 


Germany 


Korea 


Korea 



fiQX SCORE: Japan T$, Korea B Germany l Mexico l USA 1 
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GOTCHA! 

Or does he? We test JO pocket-size radar 
detectors against the top-rated full-size Escort 

BY RICH TAYLOR. Contributing Editor 
Photos by Brian Kosoff 

I n our November 19Hf> issue, we 

compared 10 full-size radar detectors, 
plus the pocket-size Passport. Since 
then, a new generation of miniature 
detectors has hit the market. We 
assembled 10 of these for this test, 
including the Passport, 

As a control, we also included the winner 
of our November test, Cincinnati 
M i cm w a ve’s indu sir y - s tan da rd 
Escort, plus the mid-sized 
Auto trunics Snooper D-4000, 
which is billed as pocket-sUe- 
Cincinnati Microwave was 
very upset with the results of 
our November test. Specifically, 
they thought that its Passport 
should have finished second to 
the winning Escort. CM blamed 
the Passport’s poor showing on 
our use of a Radar Ready Mount 
to hold the units during testing. 

The Radar Ready is a dear plastic 
shelf held to the windshield by suction 
cups, and Cincinnati Microwave's engineers 
claim that these suction cups distorted the 
microwave signal to the Passport's small 
antenna, while not interfering with the 
signal to the larger radar detectors. 

For this test, we tried every detector, 
including the Passport, mounted both on anti 
off the Radar Ready Mount- We found 
absolutely no measurable difference tv hen 
using the Radar Ready Mount to hold the 
Passport or any other detector, miniature 
or full-size. 

Clearly, the Escort is the best radar 
detector around. Its iierfonmince is 
dramatically superior to any other full- 
size detector, as well as any mint. 

When it first came out. the Escort was 
the most expensive detector on the 
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O n l he majority of highways, [he mosl 
convenent way for a polde olficer lo 
stay out oi sight while operating Ns radar 15 
to am into a bind corner. WS& used (hi 
same comer as *1 PUf November test. 

As in ole previous test, Ihe Escorl was 
able 10 find Ihe radar Irom a half-mile 
before ihe comer. Gonsistoni with (he 
results of our previous Jesl. Passport was 
easly the best of the minis, bui nates good 
as ihe mid- size Sno» 3 per on K-band. The 
pooresl-perfoming minis, Ihe Maxon and 
Road Atert, were less than a quarter-mile 
Irom the radar belore detecting ft No 
detector n Ihis group had to round the 
comer before ending out Smokey Hct 
sw . this may hawe bean due lo an early 
morning mist tjvng belief reflectivity lo 
me radar in clearer weather, they ™jh1 
nol have done so wall. 
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X- and K-bantJ radar guru were 
to tripods and used alternately 




market. This is no lunger true — which 
makes Lhe Escort nol only Ihe best 
performer, but something of a bargain^ 
Escort way redesigned in 1980 to 
reduce interference from oth^r micro- 
wave sources, like burglar alarms,. dour 
openers and other radar detectors. We 
tested an older Escort belonging to one 
of our staff members, and found that at 
least on K-band, it was inferior not only 
to a 19B7 Escort, dot to all the current 
|*ocket'Hke detectors, in our test group, 
its well If you have an Escort, with a 
serisd number lower than 400,000 — fir 
any other older radar d elector, for that 
matter— you're in the market for a 
replacement, Radar detector technoU 
ogy has changed so fast that a 5-year- 
old unit may hut give you ade- 
quate warning. 

Combining Ihe re- 
sults of both of our 
teats, we find that 
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PERFORMANCE 
OVER A HILL 




DewiOft were tested 1 atop a mJcro- 
wave-neutral shoebox lid m well m me 
wetton-eup mount used last time. 



fa used the same Nl as in ou 
November test of full-size 
Iws. Once again, (he Escort was best h K- 
band perfornmnea— and n Ihe absence 
of the luftwfl Underi wh *ch won Ite 
category last time, best m X-band as well. 
On eHhet X-bamd Of K-baod, the Escort 
can pick up radar from nearly a miiu away, 
wfich is trUy impressive 
Paflbrmance of the mrns Is not as good 
by companion. This is a salualion where a 
polce officer is not Ikely la use an rislant- 
on radar gui, so bang able to dilecl ihe 
rada; before the crest of Ihe hill is of 



the best full-size detector* are better 
than the best mini. Bill, there are 
drawbacks la a Ml-siZe detector. An 
Escort, fur example, weighs a hefty 
15b5 ounces and measures ftVi x A l /» x I’Vi 
in. By comparison, the Passport mea- 
sures -1 ‘A x *iv.i x Y* in. and it weighs just 
6 ounces. 

This makes a Passport tor any mini) 
literally pocket-size, while full-size de- 
tectors must travel in your briefcase. 
Although Lhe Snooper and Max on claim 
to be "pocket-size, rt Lhe only pockets 
they’d fit are (hose in an overcoat or 
army fatigues. 

Just about any modem detector, full- 
or pocket- trized h will warn you in Lime to 
avoid police radar. A police radar gun 



transmits a beam that's about two lanes 
wide ai 500 ft. from the gun, and four 
lanes w ide at a quarter *mde. Since it’s a 
relatively low-powered transmitter, 
and depends on a signal reflected off 
your car in order to judge your speed* 
the practical limit for police radar is 
about 15(H) ft. for automobiles and 2500 
ft. for big trucks. That's also about the 
practical limit for an officer Ui swear to 
visual ifleniiiicatiou that will stand up 
in court. 

Even the worst radar deleclor in this 
tesL can pick up mi X-band signal from 2 
miles away in a straight line, and under 
ideal conditions the? best start blading 
their warning when the radar is still 3 
or mure miles ahead. K-band 1 b weaker* 



True pocket-sized detectors include. jAf Unlefen RD-9; \&\ 
Sp^rkomatic Jtofld Alert 30; fC| BEL Qilem-iTuiti; jD| 
Passport; (E| Radio Snack Road Patrol 3Uj fF| Cobra 
TrdpihouEer MiC.ru; [G] Whlllltf Spectrum Z\ 
and fHj QUL G300S Bigger pot ken are 
needed for ([] Snooper D-AOQQ 
and |K| Minor I7D-T. 
W/Inner Escort |J] b 
hjlF-slze- 




96 



POPULAR MECHANICS * JULV 1 99? 




uEmoei importance. Qti some poke cars, 
the radar is wired n(o the ignEion and is 
always broadcasl/ig 
The besl □! (he minis was the Passport, 
noticeably belter man the mid-size Snoop- 
er The poorest crt ihe mins, (he Maison 
and Hoad AtarE, didn't, fanct tha radar untl 
artef (hey'd crested the hi. Unfortunately* 
that's also alter ihe radar has gotten it's 
chance to find ihom 
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DETECTOR PERFORMANCE 
IN A STRAIGHT LINE 



L S m our lijil sizc deteclof teal, (he 
it was Ihe the best wilh a 
range in moss of * rrples The Passport is 
viriualy identical on X banc, not qiite as 
good on Kdaand. In fad, WtisEI&r's supris- 
ng SpedTum 2 was nearty as good as the 
Escort on K-hand. Good sensitivity also 
he^3s pick up mstanl-ofi radar as the police 
logger their guns to catch motorists ahead 
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Abwt S27DG in electronic ttUltermea- 
surcs liner d ash In lon^dlftance ten. 

oi you. Standard operating procedixe wrth 
msEant-on radar B tg sel the onii gn *€*d 
and then wart tor a gap in traffic. When the 
next group oJ cars approaches, ihe of fi&et 
releases the nan button end zaps ihe 
groLp. The radar tacks in on the fasiesE car 
and — 9 limes out d 10 — (he officer wriles 
up Ihe first car in ihe pack Advance 
warning d these bitz&s permts you lo let 
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someone else go first. Even the wgrsi 
pocket-size detectors can find radar from 
almost 2 miles away m a strati Ine. II aH 
roads were rial IrVersEaies — and aO radar 
officers aimed their units nghl down your 
lang- any one would dg. In (he real world* 
they aren't, they don’E and it wool. 





but in a straight line you might .still 
have a mile of warning. 

The tricky situation* are around cor- 
ner* and over bills, where the experi- 
enced radar officer will aim his gun so 
that he nabw you just as you Lurn inlu 
his beam, 

Good radar detectors are sensitive 
enough to pick out police radar at the 
very fringes of this diffuse sipial, and 
selective enough to dipcriminale be- 
tween ft legitimate X-band or Kbaud 
transmission and many (but not alt) 
false alarms triggered by garage door 
openers, C’Bs. other radar detectors, 
siii-port radar, microwave transmis- 
sion towers, even liigh-toiiri' m lines, 

Accurately measuring false 
alarms is difficult. because of con- 
stantly changing real- world condi- 



tions. Several detectors in our lost 
group were fairly immune tofalses, but 
probably because they weren't sensi- 
tive enough to be affected by awfftMng 
short of a thermonuclear explosion, in- 
cluding |Jolice s|H h ed radar. 

Our car-to-car interference chart 
gives some idea of susceptibility to false 
alarms triggered by other detectors A 
casual test perfomued during the Auto 
Editor's daily commute indicates that 
the most resistant detectors to false 
alarms are the Escort Snooper. Cobra, 
Mason and GEL. 

As you can tell from our best chart*. 



the Escort and Snooper are sensitive 
units with superior discrimination. The 
Cobra. Mason and GUL are. to put it 
kindly, not among the best performers. 

Some of our teat detectors are literal- 
ly clones— the same electronics with 
slightly different styling sold under a 
different name. Specifically , the Cobra 
Trapp, hooter, Hoad Patrol XK. Hoad 
Alert 30 and f Jniden RD-9 are seeming- 
ly identical. However, a* you can see 
from our test results, their perfor- 
mance varies significan tly, tfeme of this 
can be attributed to assembly line vari- 
ations, or perhaps Lo Eliffering specs for 
different marketers. 

Our test was doin' using an X- 
band MPH Industries K-TjS and K- 
hand KusLom Elect runics Falcon, 
among ths j most popular handheld 
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DETECTOR PERFORMANCE RANKING 


X-BAND 


K-BAND 


overall 


1 ESCORT 


t ESCORT 


1. ESCORT 


2 PASSPORT 


2. RAS SPORT 


2. RAS SPORT 


3 UN1DEN, SNOOPER. 
QUANTUM 


3 SNOOPER. UNDEN. 
QUANTUM. SPECTRUM 


3, SNOOPER, UN1DEN. 
QUANTUM 


6. GUL 




6 SPECTRUM 


7 SPECTRUM, 
ROAD PATROL 


7, COBRA, 

ROAD RATRQL 


7. GUL, COBRA. 
ROAD RAT POL 


& COBRA 


9. GUL 




10. ROAD ALERT, MAXQN 


10 ROAD ALERT, M AXQN 


10. ROAD ALERT, MAXQN 



polite nul ar guns. 

Out on the highway, 
when you're nudging 
the national speed lim- 
it, what you need is a 
warning beep that can 
be heard above the ra- 
dio and geLs you to Lap 
the brakes hou\ One 
tester's "annoying 

noise M was often an* 
other's J attention- 

grabbing beep,” We 
suggest yrju only buy a 
detector you can re- 
turn, just in case its 
audio warning drives 
you crazy or proves to be inaudible. 

Every detector also has an array of 
lights to provide a visual waiting, It's 
important that you be able to tell the 
difference between X- and K-band sig- 
nals instantly, without looking away 
from the road. While rarely used on the 
open expressways because of Lheir 
short range, K-band radar gives little 
warning to even the best detectors. A 
K-band signal requires immediate SC- 
tion on the part of a motorist, but the 
relatively high-powered X-hand units 
will often give a mile or more of notice. 

Signal strength indicated by flashing 
lights and beeping tells you how close 
you are to Smokey, and helps La sort 
out false alarms. On many units, one ar 
two warning lights and a lazy "peep” 
indicate faraway fuzz nr some X-haml 
pollution from alarms, and other 
sources. More lights and faster beeps 
mean "watch out!" Any fuibbore alarm 



with no preliminary buildup means 
you've just been zapped by the “in- 
stant-on" radar. If you hit the brakes 
immediately, you may escape detec- 
tion— police radar won't lock onto an 
accelerating or decelerating object, 
only one moving at a steady speed, J ust 
remember not to collect the traffic be- 
hind you when you cram on the binders. 
A ticket beats an accident any day. 

Until recently, all false alarms were 
(in the X-bami Now, Rashid Radar 
Safety Brakes for heavy trucks also 
operate on the K-band. Only Escort, 
Passport ami a new GUL model {not 
the one we tested) have circuitry that 
claim to screen nut Rashid false alarms. 
Right now, only a relative handful of 
IS^wheelers are equipped with the Ra- 
shid collision warning system. Rut as 
moii? of them hit the road, you'll need a 
detector that can tell radar and Rashid 
apart. 



In the beat of cir- 
cumstances, any radar 
detector in this group 
will give you adequate 
warning. But the per- 
formance gap between 
the best and worst is 
significant, and could 
mean the difference 
between a narrow es- 
cape and a costly 
sprinkle of points on 
your driver's license. 
Unfort unateJy r w j hen 
it comes to rating ra- 
dar detectors, price is 
no indicator of quality. 
That's why we did this test. Mt 



RADAR DETECTOR SOURCES 

■ BEL Micro- Ey* Qujtniuffi 'Sil Mil'll, BEL-lrcmrc* 
Ltd . 31 Ontre Ur ., Orchard Park, XV \4l27 t 
in New Vark, umiw&mz. 

■CftlirA 1 rnphlirpntrr Micro 1410s, I JyELiL-icaib 
C«v. t W. Curliujid HE.., f'himjfu, EL tMHFUi, 
rHDGUESa-7±22 

■Ehftirc jijiil f>A»»pnrt {$29fiL Cindnnati 

Slk-rowjive, Inc., Out 1 Mkmwafe Tla fJincin- 

nnt[, nil gmestf-iticiti. 

■CU7L CMOS I fctfDL GUL toduatrli*. 330TO 
4>iifLHiri;iii ELiJ . (^aliiba^H/!. CA lllrCTi, 

rarntiffi taw. 

■Hhauh &l>-l (ijuui, OAK EnHiiHlriw, Inc., «aK> 
kL-mim.'l Ave_. Cannifa Park* CA SUttH, 
httHWL 

•aflitroiita Road PaUol XH HON, Rad Id Hbwfc, 
Tiiidy Curp,, 170U Ont Tmulv Cl-h-Ut. Fi * rl 

wvib. tx mwz m (anjawMWMi. 

fcSnNMjprr D 4M0 i$iSU), MSI r JltMK Ctotirmin 

nr.. Min#, tx Tttwa, 

KippFN.nRi4.lic Road AI#rt 30 S^knifia- 

tir tM ( n ami K®, MiUrinl. PA Ifvti?, 

■Unldcn HD 0 Uniiitfl CcKrp. uf AnH-nra, 

fkiHa Cuthniy t’L, Inrliiiuipolfij, IN ■JIaSoO, 
43l7|fe4£-ti2fl0. 

■WhtiUrr Spectrum 2 C$3301, WbislW !>„ 5 
Liberty Ww, Wtsritfimi, MA IJlHKh. 
tiiiTws&dMA. 
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DETECTOR . . TRIGGERS FALSE ALARM I JNi 




T he modern world is lied with micro- 
wave ratfctkm. Aoconftig to the ex- 
perts. up To 25 percent Di al radar tickets are 
erroneous , mostly because the same air- 
port radar, motion detectors, CB transmit- 
ters and garage door openers that set ofl 
false alarms ci your radar detector can also 
trigger SmOkey'S radar 



St|Mrhe(erodyne radar detectors pro- 
duce the* own low-level microwave ratfa- 
Ikm, which can tnggor false alarms w\ other 
detectors. Instead of Srnckffiy. you can ha 
picktig up nothing more than your teHow 
DomTuCer. 

Wa tested lor false alarms by bringing 
every K*mbination of detectors bumpers 



trtjrfjer As you can see horn the chart 
compared to last November's, Ifia pocket- 
size detectors are more prone to false 
alarms than their lull -size counterparts. 
They also emit more spurious radiation, ttus 
cauang more false alarms. The cleanest 
defectors are Snooper and Spectrum when 
either giving or receiving radar rumors. 
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A California reader drives off with a Nissan Hardbody V6 
in our C usto m ize -Tbis-T ruck contest. 




D rum roll, please. And 
the winnah is: Larry 
Wood, who dnimed 
the Nissan Hardbody 4x4 
King Cab SE and drove it 
back to California, the 
American epicenter of auto- 
motive passions. Larry qual- 
ifies to design outrageous 
custom car* by rlint of de- 
signing Hot Wheels toys for 
Mattel for the past years. 

Larry's entourage of vehi- 
cles includes a rear-engined 
sidewinder Buick V6 N 34 
Ford street rod, a 32 Nash, a 429- 
powered *46 Caddy for daily driving, 
and a 1913 Harley -David son which he 
keeps in the living room. They really do 
th ai kind of thing out in California, 
Larry does ail of the work on these 
toys himself, (except for the chrome 
and paint}. So he a s certainly ready to 



perform the radical customizing he's 
suggested for his new Nissan. 11 Living 
fin car-crazy California there are enough 
big- wheeled, 4wd mini -trucks to jam 
the freeways/' says Larry. fc They hard- 
ly make heads turn anymore. Everyone 
seems to be driving them. Seems that 
the hi- buck, hi-tech sports car is the 



rage here now’, Everywhere 
you look there are Porsche^, 
Audi Quattros, Ferrari*. So 
why not a pickup that has the 
look, power and handling of 
the sports set? 1 ' 

Larry specified a blue- 
printed Nissan Vfi motor, 
even though a lot of entrants 
instated on the last standby 
nf the hot- rodder — a small - 
block Chevy. Larry wants Lo 
supercharge and jntereool 
the 3-liter V6 with the crank- 
shaft-driven blower mount- 
ed low and protruding through the 
grille. Moving the radiators, battery, 
spare and fuel cell lo I he rear will help 
wit hi front to -rear weight ba Lance , and 
300ZX rs?:ir suspension and brakes give 
4wd independent suspension. A full 
belly pan should clean up the aerody- 
namics on the bottom of the truck, 
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Winning entry sports super* 
charger, intercooler, 30GZX 
rear suspeniJon and plenty 
oi other custom touches. 

Winner Wood says he could 
get this truth on the road, 
modified to Ns specif kai lorn 
next summer, it II be Just 
for chasing parts for 
of wiid vehicles. Not to 
mention blowing off a lot of 
can on the boulevards. 
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complementing the NACA 
duet air dam, wind and alu- 
minum bed cover “to help 
keep traction when we get 
alongside a Ferrari on High- 
way 1 through Big Bur. 1 ' 

Larry's well-planned 
graphics treatment comple- 
ments I he hi-lech ground- 
effects style built into the 
bodywork. Note how it ac- 
centuates the radiator in- 
takes flanking the bed, 

Larry claims, “I could eas- 
ily build this very trick truck 
in my own garage and be 



looking good by next sum- 
mer. Wanna go for a ride?” 
You bet! 

We got hundred* of en- 
tries that suggested the only 
thing the Hardbody needed 
to complement its 140 hp V6 1 
5-speed transmission, alloy- 
wheels, light bar and trick 
paint job was a set of person- 
alized license plates belong- 
ing to the winner. 

While the people from 
Nissan were impressed with 
that kind of testimony to the 
product they sell, that r s not 



how to win a “Ciwtnmisie- 
This-Truck” content. Final 
determination of the winner 
was made: hy Editor-in-Chief 
Joe Oldham from the finah 
ists that Assistant Auto Edi- 
tor Mike Allen bar] selected, 
Some other entries, be- 
sides the ones shown here, 
are worthy of mention. If 
you'll rtTalh the picture of 
the Hard body we used in the 
original story announcing 
the contest in the August W> 
issue was reversed. Several 
sharp-eyed readers brought 



that to our attention, al- 
though some others sent 
such faithful drawings of the 
truck that they copied the 
reversed “SE” letters on the 
door still reversed. 

There were a good num- 
ber of entries that called for 
that old standby of the hnt- 
rodder— flames. While cer- 
tain ly attention grabbing, 
we were looking for some- 
thing a trifle more contem- 
porary, Ditto for the entry 
showing the water bed in the 
back, W 
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Other entries Include working dloranw |top right J built by Victor 
Ewicola from Laulsi ana. Drawings top left and center of page are 
from Roger Margulies ofCaJHpmla. Details of hli photographer S do- 
all support truck include camera tower, utfe mount platform, right 
bojc, developing chamber. John Reilly of Yonkers New York, 
designed a pickup cap that doubles as a fishing dinghy \ above f. 
Design (left), submitted by Peter e Solomon of Glen Ellyn, Illinois, ii 
embellished with streamlined light bar on cab roof. 
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f you want to go fast and look good doing it— but 
not deplete your hunk account— the current 
fleet of mini-offshore machine.*, scaled-down 
imitation# of the triple-engined Cigarettes and 
Magnums, provide eye-popping speeds at less than 
eye- watering prices. 

They're called muscle boats and there's a lot to like 
in these downsized wave busters besides power, 
sja-ed and se\v lines. When it comes to rough-water 
performance, there are few similarly sized boats in 



their leape. The sharp entry of the deep-vet* hull 
gives an incredibly smooth ride in most models, even 
when blasting through seas that would hammer you 
into a muss of.Iell-t) in other designs, 

WhiO '» more, you stay dry while navigating the 
rough stuff. Strokes and hard chines surrounding the 
wetted surfaces keep water away front the cockpit at 
all speeds. Anil despite the fact that you're ripping 
along aL dose tn a mile a minute, the low seating 
position and wraparound windshield keeps wind blast 




BY FRANK SARGEANT, Fhoras by Skip Gandy 



to ii minimum. On the downside, these Iwiito don’t 
have a tot of cockpit space. They're all engine com- 
part men l anti bow, and the cuddy cabin is little more 
than crawl space on most. 

But space is not what these beats are all about. 
Would you complain thaL a Ferrari isn't roomy? This 
is noL to say you can't overnight on a muscle boat 
— you could, if dockside washrooms were close by. 

These boats are built for racing, and the PM test 
team gave them plenty ofit, wringing out five of the 



sleekest midsize hulls on the market during sessions 
at Mercury Marine's Mercaba test facility near Pis- 
cilia, Florida. Two additional entries from Four 
Winns and Chris-Craft (see Point . . . CountrrfmnJ 
on page 1 54 ) w r ere included in the performance 
analysis, but major differences in standard power and 
amenities placed them out of any valid comparison. 

The five boats we eventually charted were supplied 
by Donzi, Welkrafl, Sea Ray, Chaparral and Formu- 
la. Stcrndrive jK>w T er for each was MerCruiser’s 





Thunder bird Formula F2Q6 LS: Nicely balanced profile and quick. 

impre-Artm 1 S5ti Magnum , si 27ii-hi»rs^ ltrn-bre»l hrr ihut 
\m\h v\\m power from a biff GM block via high-rise intake 
mumfulilv They won* timnl to ^rfeeliuri by Merc 1 * Tent 
IVntcr pm fenHidfUtta. The drive system fear each lawt wuh 
M rrl^ruisrr's burly Alpha One„ one nf the Inughust *lum- 
d rives in the business. 

Despite hutar* nf prop tinkering to squeeze the last 
fraction nf speed frnm each., We fntllul some nigm first ML 
difTerenctv in perfonnnncu rmumir the five undent hilly 
similar muscle bml*. 

Sea Ray Pachanga 22 

The Far ha riff a 112 won 1 lie hearts f if the tent tram for several 
rmsum*. Fim H its hi ri king line* ami kj wees hip rlash nude it 
Enok uh if il wat* traveling I f>0 mph while si ill tied io Lhe 
tlurk. Sen Hid, when the lines were untied il lived up Lo il* 
lnnks r willi EiignificanLly higher Inp-ehd speeds than the 
rest of l he fleet. And when il came In the performance 
ruurso— ? saEiwaLer run with a pair nf hairpin turn?— this 
Sej i Kay oka came on fttnmg. with inurkinff su tight that G- 
fnree.* threatened to flatten the test crew permanently, 

Thu hiKiii aLsn had more storage than any nf the other*, 
partly due to clever lisl- uf space. There V a cnluuL in the 




Chaparral Villain HI. Surprising^ stable rough'Water ride and 

Hole, fur example, where a hatch fits neatly over an 
insulated c> mler. Thun 1 are also lookers in the cabin Ui hold a 
fail' amount of overnight gear. 

Seaiinffal ihr wraparound console was eom fort a hie. hut 
the \ nickel Heals loijM la- deeper to provide bettor support 
[luring high-speed turn*. Wo found the seat hardware a bit 
light fur the job, too. 

The windshield is tampered safety glass in an aluminum 
frame, providing excellent, distortion- free visibility. All 
gauges are easy to read from the helm posit bn, and the 
parldei] spirt wheel is ideal fur tight inareii vers- 
ion Ray cleverly opened up the cuddy aecesa via a door 
that st retch e > hltuss the entire [tort side of thecoiwolo — an 
impressive improvement over the Inwranv! space provided 
in most other boats in this class. 





MUPI Construe! Ion. ^ee key) 



K.U FtT Wa f G SS Irt PW 



1 tv OR 3 LV WTPI Wri FG S5 



Sipping Pad: (sg. It. | 
Stowage: jcu- (t.) 



Scaling Sfwe 



379 Merely ewe rage 

5S.06 Coji'Hilts and & ir-omei y woll i.q-jd pul 
■Si PLrsh Fumra and cuvrfm Cable 



*3, & Motivate size tiul oomrortaWe end vi*ei lighted 



23-5 Adequate Hit Iwdy subfttgnlaftl 
6'Nflr ijncnffrinfriiCjii! $niciy thnll 



TEST PARAMETERS 

Each boal wa^ oqLjppod wrth a 270 
MerOuiser JSD Magnum loedioq power 
Io !he prop Ihrmtgh an A^tfici One stern - 
dnve Props- were chosen (be maximum 
spooO on aach baal. Top-end and accel- 
eration figures are (he resuli ut averagFng 
four iesl runs ior each boat wiih two 
ackits aboard. A Dec aim radar gun was 
used tof speed 1e5(5, while Imng was 
accomplished with a Si Charles stop watch 



overall ranking make model 



LQA ©earn DudHK Weight Futi Capacity 



Cockpit : jsq. ft.) 
SuflpflO: {sq. f\ ) 



Cabin: uni u me leu. ft.) 



1. SEA RAY PACHANGA 22 



arw.32 M3S lb- 6»gpl. 

1 4,4* Cozy twi nwu trian iiii&quHip 

17.3& Smcidflul n IhhT fteol 

S.&2 A,lf.irj no the ^miil Mir nrvd ralrpmelv dash 



2 WELtCRAFT SCARAB I 



2i ae -ao 3iwib, 60 gnl 



20.5? Eaiiy mnvomeflt fl:nd all 



23.44 S|>KJ01JS bus .lfa?flS5 OkXlki'U Dly irtCMr 



1D-.23 Roomy bihi ditknult pfitf y. ogres? 



Top-tnd Speed: ^mph). Ranking 


S&.23 T-Seifi the- pace 


37.10 2 Sflkl perTifirmei 


Accelci-aljQii 0-4 0 (sis-c ^Time Ranking 


lO.lT 3 Maoeraln bul sfii Eq.ir.leiy 


5.9S. 2-Dne cri Iho pretest 


Perfarmance Course: {soc [Time Ranking 


51.9S 2”?Rfneudtkj5 camemg Sight slfwrifig 


5t.52 1 Ficelenr tracing skjht porptfiiF^ 


Flt-end-FknJ«b: Pvnklng 


I String Afftcrfucs. flsceient ltsj? d space 


2 Top-nualjly hardware thrcMighnvJi, pki&h nletinr 


price m tented 


$29,355 


$29,270 



1S35 WHif-r?id Awd Sarasota -L 34243 



HuilConslriiclion Key; HLii-Hona . iwp. L ■ 
Layup M MaLCR CrHopptm Rfluihq WW vV- 
Man Rnvirg FW FadmiTI cqmb min A, rovug 
C M CUhnsified slranct m:il ; - Stnrvgo^ SysUarr 

Wd^ Yi'kn'tr f G ^ FitH-irpidsti PeinlorcflrTK-iii in 
t -- IriiiHUL^r, Spr - Spoiyotf; KJ = Poiyunirli.siir 
Ffiflrn Rglalirai RT. Fifty Tern rrnrrh t\i mminfilp^ 

AliCion:|ljiS-;., TxC- ff- ftCo<#irift| 



Perfect jymme- 
tiy between 
wheel, gauges, 
seat and thro! Op 
position. Unhin- 
dered sight lines 
from helm. 



Swiith access 
and mounted 
L&mptass make 
sense, Wheel 
doe in t interfere 
with gauges. 
Seats secure. 



Apdrcsi 



mi 



mi 
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exceptional itabiflty at tup ipeed; inejtpemfvtry packaged 



Hiiu ahorteisnunif in the eubin is the lade of hutchvu to 
provide ventilation for overnighting* The Sony stereo in the 
flush hits s|M. k sikers in the cockpit and in the ruddy, berth 
living esceptiqiM] scsutid quality. 

Tin" jmiveriift engine hatch is foam padded and docs a 
good job [if keeping engine noise clown, but it seemed a hit 
flimsy and hud a tendency to wabble during raising and 
lowering. Thu swim platform eon tains the muffled exhaust 
*"\its which art' ^mnnth Looking and rea^nnably quiet. 

Sea Ray has a special fibor^kwH layup process for its 
IWhanga hull, w hich it likes to keep close to the vest. They 
cult it Ray Tech tw d* roughly, it consists of acombinalEnii of 
laminates ami woven roving. No chopped roving is used. 

The PiicbanfiE 22 is a standout sport bout in so many ways 
that we hud to make il our number one choice. 



5ea Ray Pachang* 22; EXtraordinafy speed and sprltely handling. 

Wellcraft Scarab I 

The Scarab, which many consider to tie the prugetnior of 
the popular high-performance limit. is still Lhe bunt to Lieut 
in this class. It run u very draw agcnnrf in lop speed mid 
bested the Sen Ray Pachanga in acceleration and in Ihe 
performance murse. 

The Scarab's stppeuranee is rixcvptinrta] and the fit and 
finish are Lap notch, But the entry to the cuddy cabin 
requires. contortions that moat of uu can't [>eiTorm comfort- 
ably. And the nicy-looking radar arch makes it Inugh iri get 
to the stirqwid on the stem, Further. aL higher rpm The UfSL 
boat displayed a ulow but annoying porpoise. And we found 
a rough ride in choppy waves at speeds mure than Mi mph. 

The wmtlshivlri, trimmed low in match the line of the 
boat, is not high enough to deflect wind — ami worse, the 
frame runs directly across the line uf siglil nr the driver. 
Also, the seat control aL Lho helm sticks uut into thv 
walkway between thrum forward chairs just fur *■ Hough Shi 
bark the shins of an unwary skipper. 

These points aside, huwe-ver, the Scarab I is a dynamic 
wpwd machine. Every fitting in i3k j bemt is high-grade 
msrcne quality and battleship tough— Bumar Marine hutch- 

( / 1 Jr i isr i r*f t\ *■ jfwf^ f- j J i 




P O Box 3a? fekrvi£l. t=L 34270 



Offset wheel 
hard to get used 
10 . Racing ott- 
Tfdli mean vritaf 
trim function Js 
located one of 
the way. 



P O Brower 923 Nnflmi* rjftrjifryi 



Wheel ieverdy 
resukis view of 
Instrument*- Bui 
switch and 
throttle are po- 
sitioned tor com- 
fort and access. 



Miami. FL 331 BO 



: • • .Trf 

(r\ j 


1 


f *1 


rUi 



10.69 A va’-age buL mori? shan adecwarc 

9.53 Fcid bul 'unremarkable lacks verbis baldhes 

3B.13 GornldrLabfi" 



45.25 Extra beam hep* n |rns tCiro^or^ 



30.75 Too Ihn. gstremel^ uncomrlfif tonic 
44.47 Eicopiionat space wofl u>o<l 



27.69 Side pcckaEs higniy apprecisled 



6.07 Tcflaly nactequalu 



6 IJ^nilOi table. dM^ tuy\ !*(«i wul bull 



HLLT TKC. WO Its- A t SS. 5pr. PL? 



M-CB 3 Reasoned qcnc* -oud ttae lo f.Kte eahausi 



lC-39.4 TWbifage 



63.59 4 Eupdenl mur^i waler Tide Iracks wel luring 



4 MiOimaliRl approach meng haulage Evfctenl 



3 LY Wft 1 LY CM. W(l FG SS. PU 



56.2 4 Averagr: 



10.57 6 Way all the pace 



53.14 3 Sladla aL speed oulstandiiq in rougi wnn?i 



5 Nee Lip^dstefy. buL cfeclaping d< jIs r.ck < uglily 



54.47 5 Sloppy Sirring, m corner 

3 EncEHlanl seating plusti sleeping area 
631.725 



636,995 



527.740 



N 



9 . S 3 Average, hiadroom oxlremDly Btrri^ 



33.33 VdtnviDij^ 

19.32 Av^aga- bul adec^aEa 
9 .e&'di 11 iC Jl entry fH/ass 



5 - Daap huckai Beads forward adds Id sacunly 



6 Generally preEly Sparlan 



Ctimbkiafiofi WR 4 CM. Wd FG SS. Ini PU 
54.40 5 Stowaal. p^up susMeiod 



9.53 1 ChJCksJSL hern; fikifir^ Uikis nole 



TflTQO Biscayi-ia Hivd , 



Elbow rest afr of 
throttle piuiku ' 
laiTy appreciated 
in rough water. 
Gauges somewhat 
corwfeos*d on 
iratrument panel. 



20 5 94 22 3190 lb 43 gml 



17,93 A raal ligfIS finuCuZD 



1 9rl 6 Ti^l bul ali adequ^l^ 



21 45L4rgar Hlait mt>5l 



4, DONZI Z-2t 



S2 6 101 22 .5 3375 lb. 5S gal 



5. CHAPARRAL VILLAIN III 



22 95 22 3325 lb 65 gal 



3. THUNDERBIBD FORMULA F206 LS 
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BY STEPHEN A. SOOTH, Electronics Editor, 
and FRANK VIZARD, Contributing Editor 
Photos by Brian Kosoff 



S muggling isn't the usual way PM goes 
about getting electronics gear Tor 
test stories. But in the case of digital 
audio tape (DAT) technology, we felt 
like we were trafficking contraband when we 
acquired a recorder purchased at retail in 
Tokyo and tarried through ILS, Customs to 
our lab. Why the intrigue? Because DAT 
recorders are facing a ban on importation in 
proposed legislation before Congress. 

Digital audio tape (DAT) promises to be 
the music medium of the future. It renders 
sound quality on a par with digital compact 
discs, but in a smaller package. Moreover, 
DAT provides the opportunity of digital re- 
cording to hi-fi ent husiast* — a feature which 
the playback -only CD lacks. This very asset 

ids 




Available only In Japan- now. 

Sharps RX-XJOO digital audio rapt recorder 
has controls and displays simitar to today s 
ConvcnlEonai analog deefcj- Bui the cassette itself [inset] 
is h ait rho size of current tapes, and flora* 2 hour* of music. 






might prevent DAT decks from reaching 
American homes. The proposed embargo is 
prompted by the music industry's contention 
that DAT makes mirror-image copies of CDs, 
and that this ability will precipitate revenue- 
robbing private copying and criminal piracy. 
Our theoretical understanding of DAT, 
and our instincts, told ns this contention is 
uninformed and unfounded. Indeed, DAT can 
sound splendid — hut it doesn't make bit-for- 
bit clones of CDs any more than today's 
conventional analog cassette decks do. 
Here’s the story. 



JVC, Mitsubishi, Sony and Toshiba. Tape 
costs about $13 for a 2-hour cassette. Both 
prices should drop dramatically as produc- 
tion increases. The deck measures the same 
size as most other hi-fi components, bin the 
DAT cassette is half the size of today’s 
analog cassettes. 

Sharp’s ItX-XlOO is loaded with controls 
and features — many of them similar in func- 
tion to those on analog decks. Operationally, 



EXCLUSIVE TEST REPORT 



The DAT recorder 

The DAT deck we obtained, Sharp’s RX- 
XI 00. sells for about $1300 in Japan. So do 
comparable machines from Aiwa, Hitachi, 



we found the DAT recorder to be both famil- 
iar and strange. Though its front panel 
sports the recording controls of a conven- 
tional deck, the tape transport system re- 
sembles that of a videocassette recorder. 



10 ? 






TRANSPORT SYSTEM 



DAT— HOW IT WORKS 

Digital audto tape's (ranspori system (rvjri) woffcs just 
te lhal of a videocassol te f ecwder. Once insarted in 
the deck, the casseite’s proi&ciive Id opens and the 
tape e ex tracted and wrapped 90" aroind the head- 
boaiTtg (tun . As the tape moves pasl the drun horn 
test to nght at 'A i>. per second, ihe drun rotates com- 
lerdeckwise as 2DOO rpm (cridde nghCi. TTis combna- 
lion yields a neoorciig speed trf 123 In, per sec- 
ond — 65 tmes fasten than today's analog cassette 
decks. Because the tape is held as an angle in the 
ctuTi n a hefcaJ peltem, the drum's two magnetic 
heads write and read information ri dagonaJ 1 racks 
across the wtdih of the tape nsicad of tongrtudnaly 
along its length, as h analog mcorafrig (ter n^it), Tfis 
space-samg arrangement provides two hors of ii- 
tormsfion on a mflichboi"Siza cassette. Because 
each erf the two heads is mouiled at a dMereri an- 
muth. the rlormallon-beafing (racks are laid (town in 
an aitemalrg pal tern 




magnetic 

CASSETTE 

TAPE 



HEAD-DRUM 



HEAD 



And, of course, the machine shares the 
digital storage format with CDs, In 
actual recording, this entails different 
parameters than those we r ve become 
accustomed to w ith analog decks. We'll 
elaborate on this later. 

Like a VCR, the DAT recorder re- 
quires a few seconds for the tape to exit 
l he cassette and load into the record 1 
play tape transport system. Also like a 
VCR, it will disengage the tape and 
enter the Stop mode if the transport is 
left in Pause for an extended time. 

The functional similarity to u VCR is 
most apparent when accessing individ- 
ual tracks on the DAT cassette. Like 
VCRs that reverse up to 15 units on the 
tape counter before moving forward in 
the Play mode, the RX-XlOO first over- 
shoots the desired selection by 28 units, 
swiftly rewinds to the 8-unit mark, then 
counts down to zero— at which point 
the music begins. 

The tape's fast-advance and re- 
wind speed is awesome— 200- 
Limes normal playback speed, 

Thai's not as fast as the access 
time betw een selections on a CD, 
but it's more than 12 times faster 
than an analog deck. 

Just like CD, the deck gives 
you direct access to each music 
track. Simply punch in the selec- 
tion number (even by remote con- 
trol) and the tape speeds to the 
designated point. You can pro- 
gram selections to play in any 
order you like. 

Helical recording 

The reason DAT acts tike a VCR 
is because it shares the same 
helical-scan recording scheme. 

The type of digital cassette deck 
available today is called R-DAT, 
for Rotary, Just like a VCR, the 
DAT deck's magnetic heads are 
mounted in a rotating drum that 
‘Writes* data in diagonal tracks 



across l ho width of the tape— instead of 
longitudinally along its length, as in 
fixed-head analog decks. Thuugh the 
tape in an R-DAT deck moves at only 
0,815 centimeters per second (about Mi 
in. per second > p the head- bearing drum 
rotates at 2000 rpm. This yield* a writ- 
ing speed of 3. 133 meters per second, or 
1 23 in. per second. 

That's fast compared to analog cas- 
sette decks, which record and play tape 
at 17 n in, per second. Consequently, R- 
DAT provides two hoursi of record /play 
time on a matchbox- size cassette. The 
tape measures the same l \ m in. wide 
as today's analog cassette tape. But the 
use of a high-density metal formulation 
permits more information La be stored. 
At the .standard record-speed stated 
above (there are two optional schemes), 
R-DAT decks sample the musk at a 
rate of 48kHz (48,000 times per second) 



and assign each sample of 16-digit code 
comprised of ones and zeros. Though 
the sampling rate differs from the 
44,1kHz used for CDs, theoretically p 
the results are just as good. DAT yields 
flat frequency response from A Hz to 
22kHz (beyond audible range! with an 
im pressi ve % dB (decibels > of signaLto- 
noise ratio. The best analog cassette 
[leeks weigh in around 75 dB. CDs, by 
the way r are limited to 75 minutes of 
music storage, 

Sampling variance 

DAT records at 48kHz and plays back 
tapes sampled at that rate. But the 
machines also have a playback sampling 
rate of 44.lkHz“just Lkc CD's — for 
prerecorded DAT cassettes that music 
companies might or might not sell. 

What DAT doesn't have m the ability 
to record at the 44 JkHz sampling rate. 
This means a CD can't be copied 
in direct* digital form, because 
the machine has no way to con- 
vert the incoming 44.1kHz signal 
for recording at the 48kHz sam- 
pling rate. Therefore, the digital 
signal emanating from a CD must 
first be converted to an analog 
signal (within the CD player) 
which is then re-recorded digital- 
ly by the DAT machine. 

Even if the CD player has di- 
rect digital outputs (some do) and 
the DAT player has direct digital 
inputs (some might), the dispari- 
ty in sampling rates would still 
prevent direct cloning. Even the 
improbable insertion of a sam- 
pling-rate converter between the 
two components would not work. 
That's because most CDs are in- 
scribed with a Copy Prohibit 
code. This code triggers a mecha- 
nism already built into every 
DAT deck that prevents the ma- 
chine from recording the encoded 
material. 




DAT cassette (left) li fuff the jlze of today s analog 
cassette, yet holds two hours of sound. Though up* is 
Mm* 1 V >w In- wide. It uses a Ngh-dendly metal formula. 
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ROTATING HEAD 



TRACK SCHEME 




TAPE (SEEN FROM BACK SIDE) 

/ HEAO-B DRUM ROTATION 



HEAD-A 



TAPE 

DIRECTION 




OPTIONAL TRACK- 1 (G.4MM) 

TRACK WIDTH 0,0| 3WM \ ABOLfT 6/10,000 IN j 

GUARD BAND 
(0. 1 MM) 



TAPE WIDTH 
3.B3 MM 



ROTATING HEAD 
DIRECTION 



GUARD BAND 
(0.1 MM) 

OPTIONAL TRACK- II f0 4MM| 

TAPE DIRECTION (SEEN FflCiM MAGNETIC COATING SIDE) 



The DAT deck's inability to make 
direct digital-to-digltal dub& is inten- 
tional It represents an attempt on the 
part of hi-fi manufacturers to address 
the music industry's concern that DAT 
decks will facilitate widespread copy- 
ing, either for personal use (in car DAT 
players] or for criminal trafficking in 
bootleg dubs. The music industry re- 
mains apprehensive, and is lobbying for 
the incorporation of an antkopymg de- 
vice that, would prevent the recording 
of CDs in any manner. (For more on the 
legal aspects and tar stereo applica- 
tions of DAT, see this month's Elec - 
JroHirs and Aruiia columns. ) 

Hands-on! 

While politicians debate the propriety 
of home digital recording — or any home 
recording at all —our practical experi- 
ence with DAT indicates it T s far from 



the clone-maker some think it to he. 

Because digital-UMligfUl recording 
iisiiT possible r the input signal must 
pass through an analog stage. The qual- 
ity of the analog electronics will deter- 
mine huw good a signal the DAT deck 
will record, but some deterioration is 
inevitable, possibly in frequency re- 
sponse and definitely in rignal-tu-rudse 
ratio, Y T ou can think of this like the 
process used to make a photo print, 
with the CD's digital signal being the 
negative. If direct digital recording 
were possible, the DAT copy would b* 
a print made from the negative. But 
because the CD's signal must be con- 
verted to analog before recording, the 
DAT dub has the imperfect resolution 
of a print made from a print. 

Besides this signal deterioration that 
is inherent to the recording chain, our 

experimentation with the KX-X10Q in- 



dicates that the recording process itself 
will introduce the factor of human error 
to the equation — and thereby further 
diminish the quality of the dub. 

Flying blind 

As with analog cassette recordings, the 
DAT dub’s fidelity to the original de- 
pends a great deal upon the skill of the 
person whose hands are on the controla. 
Though the DAT deck's input-level di- 
als and displays are the same as those 
on analog decks, it's harder to make a 
good digital dub. This is partly because 
of the digital-recording process and 
partly because of the deck itself. 

Unlike analog recording., digital is 
quite precise and doesn’t leave room for 
error — especially the error of recording 
at too high an input level. 

When you record an analog cassette, 

r/Vprrjfr (an; hi page 155) 






SIDE- 1 LEFT CHANNEL 



ANALOG CASSETTE- 
HOW IT WORKS 



ti analog cassette reconcfrig, a nonrutslng lined head enters 
the housing to press against the laps. The tape passes by she head ai 
I ft In. per second, and separate kaeks tor me left and rigN siereo eframete 
are recorded smflaneously along the length of ihe tape. When the first ado 
Is recorded, the cassette is flipped to reaxd a second set of stereo tracks 
on the ramaring width oT the tape. In CW fEcordng, just Ihe videotape, 
there's no need to ftp ttie cassette. 
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STATIONARY RECORDIPLAY HEAD 



HEAD 



CD 



TAPE DIRECTION; LEFT TO RIGHT 
(SEEN FROM BACK SIDE) 



TAPE DIRECTION RUNS LEFT TO RIGHT 
WHEN CASSETTE 1$ FLIPPED TO SOE-2 
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T here were three terrorist ac- - America's mo*f rig/ti/ka/i* air- 

fjons that ultimately drew pPrSOH^I SCCOUflt Of 3D com&uJ mission since Vietnam: » 

v.s Air Force F iiiFs u> American blow against terrorism. Crou Pj ^ three f nip mre as 

Tripoli, Libyan Arab Republic, on signed a mother tanker far the 

the night of April 15. 1986. The first 5600 nautical-mile flight, which 

occurred on December 17, 1985, pjy y\ ! J ^ Afl? FORCfc f nyRAT pjj HT twre, lit turn , refueled- In fact, the 
when Palestinian gunmen attacked 

innocent travelers at the Rome and Vienna airports , The 
Libyan leader , Muammar al-Qaddafi, hailed the action , 
declaring that he ri had the right ta export terrorism to 
America/" 

Further , on March 24, 1986 Libyan armed forces fired 
several SA-2 and SA-5 surface-to-air missiles at U.S. 

Naval aircraft flying aver international waters above the 
Gulf of Sidra. Finally, ora the night of April 5 , 1986, a bomb 
planted in Berlin's La Belle discoteque exploded , killing a 
U.S. serviceman. Berlin police failed to connect Libyan 
agents with the bombing . But U.S. government communi- 
cations intercepts concluded that Qaddafi was responsible 
for the atrocity, the same man who had supported terrorists 
throughout Europe and the Middle East. 

The fate of the Libyan leader became intertwined on the 
night of April 15 with that of a 43 -year -old U.S. Air Force 
colonel— the author of this article, The American flier was 
piloting the lead F-lllF in an 18-plane Air Force strike 
force assigned to bomb military targets in Tripoli , the 
Libyan capital. One of three squadron commanders, the 
colonel delivered four 2000 -pound laser-guided bombs to 
Qaddafi's headquarters at the El-Azzmyn barracks, adja- 
cent to the Bedouin tent where Qaddafi often resides. 

The A ir F once, colonel is an in tense but am ia ble southern - 
er who holds a masters degree in laser physics, lie agreed to 
relate his personal experiences during the Tripoli Raid an 
the condition that he not be identified, an obvious security 
consideration. The colonel's Navy counterpart on the raid 
also agreed to an interview under a similar request for 
anonymity. T heir tales of precision aviation in an electronic 
age bear all t he complexity of neurosurgery, with references 
to night -vision video, forward-looking infrared radar, 
bomb-run inserts and terrain- folio wing techniques. The 
discussions produced the following new information about 



BY A U.S. AIR FORCE COMBAT PILOT , , , . . , , . . . 

colonel hooked up 11 times during 
the long night mission to Libya. * The Air Force fighter/ 
bombers observed strict radio silence prior to the strike , even 
during refueling . Hence, the joint A rr Force 'Navy operation 
was choreographed completely by careful timing. * The F- 
11 IF that was lost , resulting in the deaths of Major 
Fernando Ribas -Dominicci and Captain Paul Lore nee, may 
have been hit by any number of Libya n defensive systems, or 
they may have hit the water inbound to the target while 
trying to ouimaneuver a Libyan, missile. There is no 
evidence that any US. aircraft were struck by ground fire. * 
The Libyans employed the most sophisticated air defense 
ever encountered m the history of U.S. air combat, firing a 
full array of SA-2, SA-3, SA-S, SA-8 and French CRO- 
TA IS surface -to -air missiles * Due to strict rules of 
engagement, designed to limit damage to nonmilitary 
targets, at least one F-l 1 IF crew fought through the missile 
batteries to their target, only to discover an electronic 
malfunction. Because they couldn't guarantee that their 
bombs would not damage civilian areas, they fought Iheir 
way back out to sea and dropped their ordnance in the 
water, m Only two F-l HFs were assigned to strike Qaddafi r s 
barracksloffice in the FI Azziziya compound in downtown 
Tripoli. Our author insists that the notion of assassinating 
the Libyan leader was never discussed by mission planners 
or strike participants. “Qaddafi personally wasn't the tar- 
get," he says. “1 say that absolutely, categorically, because it 
was not the mission's objective" 

In the aftermath American aircrews quietly bare the 
brunt of public opprobrium for “collateral** damage suffered 
in the Libyan capital ( inevitable "in the fog of war," 
according to the author). Rut there have been no significant 
terrorist acts in Europe or America since the night of April 
15, 1986. Un fortunately < it's too much to hope that Qaddafi 
has been silenced, — The Editors 



A s we came up on the coast, I 
remember thinking, Vm 
flying the first airplane 
across the target. We h d had 
detailed mission planning involving 
many, many airplanes. But everything 
was coordinated off the timing of the 
launch back in England- 
Sn if the EF-llLs didn't get to their 



MuttFpId refuelings of [he n«rt of F- H T Fi 
was important part at the mission. 



station ura time, we were going to be 
sitting ducks. If the Harm and Shrike 
(antiradar missile) shooters from the 
Navy weren't firing their missiles on 
time, t wasn't sure huw many planes we 
would lose. If the air crews weren't 
flying the ground track they were sup- 
posed to be flying, there was a high 
probability that they would hit each 
other because our TOT [ time on target] 
was really compressed to saturate the 
Libyan defenses. 



We were Completely com-oul on our 
way to the target— no radio rmnmuni- 
cation whatsoever. I had no idea wheth- 
er the Navy had launched. 1 hail no idea 
whether anybody was where they were 
supjKJsed to be. 

The first time I ever saw or heard 
another airplane was 40 seconds prior 
to my bomb release, when l looked up 
and saw a Navy A-T firing a Shrike at a 
radar emitter. Am] hoy, that gave mr a 
warm, fuzzy, good feeling inside. 
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F-1 ] JFi pop] were chosen because i hey could deliver heavy ordnance in any weather. 
Above, ground and air crews from the Statue of Liberty U/lng go through pi HJigh r thecki. 



HOW R BOMBED 
QADDAFI' 

Target; £1 Ariiziya 
Barracks 

Thv ustrumilin wa* up. maybe the hvuil 
rat* too, but Lhi b dmtlrr bet wceu me 
aiktl l hr w^sijMUis s v* tc m tier < WSt l, 

ur “wreiV") was 3 'Petty husjtie^^Uke, I 
wji> worrit] that I wasn't flying last 
enough t« maintain tuning, [ wa* wor- 
ried idKim tin.- wind not Ix-j n>r in thr- 
fli reel inn si w;ih aypputietl Lube in. I was 
worrier I ubnul the wL&ued finding Jiis 
radar ulTsel puihL which wuiild Liter 
li 1 - 1 p a film 11 rid the main hiimu-k* at K1 
A^iziya. It wsu» aliHuluttlv paramuiint 
that he find it. sn L fieri 1 was nhviously a 
luL of pressure un him. And there were 
[inly a few seconds tn find the target 
hecaibn 1 we were very low La the 
(ground, H u mnvi-d liu* Pave Tack potJ 

I fnnvanl-li Miking tafrwrf rmlur|to the 
last few feet r if refinement and be had tn 
turn the laser mi the target tn guide the 
boiubtH in. He hml his ham I* full while l 
was maneuvering the airplane. It wm§ 
on auto (nli it —and my hands and feet 
wore completely nITthe control* — hut 1 
had my hand on the thn it ties the while 
time to udjusL air ^peini. When ihe 
wtz&u guL squared away, 1 pulled the 
nose up in what we call the Pave Tack 
Tciss, where you In ft Llic bonib h then 
deseeiul buck to low level lu egress. In 



the meantime, the wow started guid- 
ing the four bombs intu the target. 
They come off ih*' airplane almost si- 
imittflnaously. He was saying, “I've guL 
LI. Come on. Impart, Hig Time." 

Then sill hell broke luote. dust as be 
Was guiding the bombs into the tsiggpL* 
a " antUairenilt weapon i if unit'd up. 
Its a Triple A gun, 2>lrnfrq fiHir barrets. 



very effective. 1 could see the tracers 
cntning up at us from about rum seven 
iVeWk position. 

At that poiMt, the wizao said our 
bombs h;iri made impact so i descended 
tn low lev id to get back over the water. 
It was then that 1 made niy one and only 
radio call of the raid un our strike 
frequency: "’Keet wet r " meaning we 
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Sldl BiJat. |3] Aircraft carriers Coral Sea arid America 
launch F/A IBs, A-6 Es, EA-iiBs, A 7Et F~ 14 sand E2-C 
Ha wkeyci. AIR Navy aircraft return ulely after 
strikes f4j at Benina Airfield, missile aiming sties 
and Af Jumafifrlja Barracks outside Benghazi. The 
entire mission 1; flown In strict radio silence at 
flight level! below 200 ft, Pilots who agreed to 
exclusive PM Interviews said the Libyans offered 
the toughest a ml -aircraft defense in history. 
Including batteries of SA-fi # 5 Afl and IA-13 surface - 
to- -Hr mi idles. 



(1 | Twenty-four F-lfIFs of the 4 Sth Tactical Fighter 
Wing fly the mission from Lakertheath, United 
Kingdom* Each aircraft Is equipped with Pave Tack 
Forward Looking Infrared Radar and each group of 
three is accompanied by a KCJO tanker. Ifi spare 
a ircraf t ret ur n to base as planned, a nd of the 
remaining IS, five have various technical problems 
and do not drop ordnance, f 7 ] The remaining air- 
craft SI ri ke the El Azxlz ly a Ha rr ac h s (hea dgu arter s 
for Libyan leader Muammar ah QaddaflJ, Tripoli 
Military Airport, and the Jamdr Naval Barracks at 
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The Navy's Raid On Benghazi 

T he naval aviator who agreed io an &tck l> 
srva fiierviow with Pcrjlah Meghamcs 



flew the new F A- 1 B Elite lighter off Ihe L fayan 
ooasl— Ihe type's irst combsl mission, Hs re- 
action when he saw a Scv^-designed mssie 
headed iri his rtreclion? 

"It looked te a Satom 5." 

THs wtrnscal afcosion to the grant rocket 
that driver ed men to the moon masted ihe 
real concern the aircrews had about tha nton- 



sity pi the Libyan ground lire. These were the 
p tots who demcfcbcd ihe Al JLrnahmfa Bar- 
racks and attacked Benna AiteW wilh Rock- 
eye ebstor bombs, d^rnyinn aircraft 

pn the ground The Navy pJot per sonally (ire d 
Harm anlradar missies al Libyan aiming sites, 
denyng ground irjices a chance to take a bead 
on the A-BE aH-wealhtfr ponelrabors as they 
oomp*ered Ihe* bomb rm&. 

The F A- IB took had noifmy but praise for 



the latest crop d Navy plgis, parlioiiarly those 
who went ri "over the beach" after Linyan 
forces had bean alerted. 

"There were very few corfbat experienced 
plots on the Benghazi raid The tad thart we Nt 
the targets aceuatefy and got everybody hack 
safety is a testament to Ihe new generation. 

"The key was Che fact that we'd been n the 
theater tor two to Ihree months- and we had 
kxted: at various contrigenetos. During thai 



so we were pretty famiar with the tactical situ* 
atm And the A-6 crews were lamlar with the 
area and mm hgrty trained 11 He sato the 
Navy slrho at Benghazi was accornpkshe-ci pri- 
mary with a canefd mix of power and taclies: 
The entre Ar VYTigs of both the Coral Sea arnl 
America were nvpived on a m.ss*on that be- 
gan wrih a "dash for ihe iriLncfi ponr" Irom 
oqrth ol Biciy The naval viator sand the air 



Cfslt tamers rated on bah highspeed transits 
and 'the compile atoclronic spectnrn"’ to 
L-Ude Soviet escort ships . 

Lamch was a very ctosefy conlroted exer- 
cise mder total ratio silence. E A-6B PiowteT 
jamrwig arerdh and E2-C Hawkeye eaHy- 
warmg arurafi provided support. wMe the 
F/A-l&s and A-7Es feed Harms and Shrtes 
lor the A-6E attack force. F’14s, assisted by 
she dual-role F.-'A-18s r flew ligMer cover but no 
Lb yan artraf t got dt\ the grotm KA-S tarv 
kers— A-$s con Wled tof refusing^ tepl the 
Navy armada n the ar. 

A-TEs frFig Stvte a ni radar mss4es flew 
□over tor Ihe F iii F&drrig the mid on 
Every movement of every Navy arpUme was 
precisely tmed aocorcfrig to when the F- 11 1 Fs 
released bntes and stalled ther takeol f ntf 
back al laterheath 

"There was only one rado transmission as 
we headed into the Benna Arlield target Wa 
issued an alert as to what missies would be n 
the target area There had been a lot al pres- 
irte pcbficity ri the press, end the Navy trad 
had a sigrrhcanl presence r> the area tor sev- 
eral months poor to the rad, so we were sur- 
prised that the Lby.ui defenses weren’t more 
atefl. EvorytlTTg around 1 Benghazi was fl and 
Ihere was mrwrtal activity 

"'For the A4 dwera and weapons systems 
□1 ficers who had to defivor the bomb loads, it 
was adremefy tough They were working very 
hard to, No. l ( not Nl Ihe gwto, and No. 2, 
get to the tangei and gel to the nghr target 
Obviously. Ihoy had a Sol of anli-arcralE Tie 
and SAMs to avoid En thal posrijran. you re r- 
cretiWy busy and it's cfelracting whon people 
ate sheering at you Time wonts compressed, 
and 15 mniies saem Iko 1 & s&conds lo the 
guy?; n the cockpit. 




Swing-wing Navy F-f 4 TomcK and E2-C Hawkeys alrbomr early- warning platform t\ew 
cover for both the Air Foroe Tripoli raid and the Navy strike cm Benghazi. 



tine, we'd ancowterad and SU-22&, 
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Post -Strike intellFgwice tfipwvd stamage to 
Soviet aircraft at Benina Airfield, Benghazi 
| Fop left]. The Nayy itrlke alio completely 
destroyed a military barracka In the Ben- 
ghazi area (far left], A Mk 82 SOO-pound 
bomb from an F-1 1 IF failed to deploy near 
t he Tripoli Military Airport (near left] prob- 
ably when the bomb j parachute retard 
system failed. Strike videos [above] show 
destruction of Soviet lt-76 Candid trans- 
port! at Tr ipoli Military Airport 



were heading back out to t^a, 

It was also at this point that I saw an 
F-1 1 1 F hit the water at around my nine 
o'clock position. He was along the at- 
tack axis, and he may have seen a 
missile coming at him. At night, when- 
ever a mi&iite! is firesl, it always looks 
like its coming straight at you. So he 
may have maneuvered abruptly to try 
to avoid it and hit the water in the 
process. J don't know. I just know they 
hit the water, creating a bail of flame 
that looked tike napalm. 

And I knew I'd lost some friends. 

Prepa rat ions 

Fd had a Inur and a half in Southeast 
Asia, but I had forgotten what seeing 
casualties fell like. When you went into 
a combat zone like Vietnam, you knew 
months ahead of time and you had a 
chance to think about it r had a chance to 
say goodbye to friends and family. 

It was a lot different, a lot tougher, in 
a noneombat environment like Laken- 
hoatb. On Sunday everything was fine, 
and you were with your family. But on 
Monday, you had to report for work at 2 
in the afternoon knowing that that 
night you were going to launch a com- 
bat mission. It was very difficult to deal 
with. A? a squadron commander, 1 was 
very close to the families and 1 had 
helped pick tho crows. 

Of course, crew selection was an 
important element during the planning 
phase prior la Lhe strike. This* was* a 



classic F-1 1 IF mission in that the utsk 
required heavy bomb loads and night, 
all-weal her penetration. Early on, dur- 
ing early contingency planning in Janu- 
ary Eif *8ft f our assumption was that 
we'd be able lu fly across France. But in 
thotfe early dayt, we were much more 
focused on a fungible attack at Specific 
targets. We had nu idea that we might 
have to fly ad that distance. 

Once it became dear that we'd have 
to fly around the Iberian Penn insula, 
refueling became si prime consider- 
ation. Stilt P We didn't want one aspect of 
the miss km to be what we call a show- 
stopper. I n other words, we didn't want 
one tiling to cau^c tho entire misrirm to 
be in jeopardy. And there’s erne thing 
that people have learned over and over 
again: If there is anything that's going 
to get meaaed up, it's going to be a 
rejoin with a tanker. So I wanted Up 
take tiff from Lakenheath. join a tanker 
as soon as iwwible, an<3 3 didn't ever 
want to have to leave that tanker until 
the drop-off point near the target. The 
mother tanker could then be refueled 
by yet another tanker. Other mission 
planning included targeL selection, and 
what ordnance to carry. We eventually 
decided un four, 2lMXl poundei*s per air- 
craft for Ei Azziziya Barracks and the 
terrorist training camp at Sidi Bilal, 
and 12 SOU-pounderii far the Tripoli 
Military Airport. It all came down to 

the final 12 hours bo fori? the strike 
when we put together last details with 



I ho SAC crews who flew the tankers, 
then filed into the theater for a briefing 
by General Westbrook, the wing com- 
mander. He said a few things in a 
motivational kind of way. I gave a last- 
minute briefing un the weather. Then 
there was a stir and Gen. Charles Ga- 
briel, chief of staff of the Air Force, 
came up to the stage for a little chat 
with the guys. He told us how impor- 
tant the mission -was. And I thought, 
Jesus, We're really going. 

Gen. Gabriel also asked if anybody 
had any questions. It's ironic, but Fer- 
nando asked the last question, He 
wanted to know when we were going to 
go hack to Libya for a second strike. 
Fact is, Fernando never left Libya. 

Regrouping for homo 

Bur l bail no idea who had gone down m 
we flew back out through Lhe Navy 
shield and started to gain altitude. I 
had Lo find that damn tanker. The F- 
L11F has an absolutely outstanding 
ground radar, but It doesn't have a very 
sophisticated air-to-air radar. So we 
were concerned about that. 

We had a predesignftted orbit point, 
or rendezvous point, so we had no 
problem when we went hack to using 
our navigation system. Still, there was 
one airplane in nur group that was 
having difficulty finding the tanker for 
the rejoin, I heard him telling the tank- 
er that he could n 1 ! find us and we made 
f Ptnixr hi re tu page tSJ} 
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In This Section: 

■ Torsion-Box 
Workbench 

■ Portable Power Tool 
Table 

■ Roll- Around Small- 
Parts Storage Cabinet 

W e've all wen photos 
of great shops with 
fine tool* hanging on 
I he mUsand s floor 
plan crowded with high-end 
hint L cj km ry oq u j p me n t . These 
workshops are beautiful to be- 



hold and the source of many a 
wonderful dream, lint they are 
usually very expensive and* 
therefore, out of reach for most 
of lift. 

In hopes of re defining tlie 
concept, of a ttnmm shop — into 
something more practical and 
affordable— we brought to- 
gether tile considerable talents of 
Associate Editor Thomas Kleiick 
and Contributing Editor Rosario 
Capotes to. The result is a 3- 
piece ensemble that includes a 
torsion-box workbench, a por- 
table power tool table and a 
roll - am ii ad small- pai ls storage 
cabinet, Not only are these 



pieces innovative and afforda- 
ble, they also store very com- 
pactly when not In use, occupying 
less than 23 sq. ft. of floor .space. 

The individual merits of each 
are discussed in tlic following 
pages b but an the centerpiece, 
the tool table demands a special 
word here. Because it can ac- 
commodate a full range of porta- 
ble power tools, thus providing 
many of the benefit* of station- 
ary equipments it represents a 
real breakthrough. We will pub- 
lish a second story showing 
the astounding capabilities of 
this piece in our September 
Issue. — S. W'. 
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II n Hit 1 old days, the ctm- 
|l Htruction of n work ■ 
fll be m’li was a project 
■dK-ihui demanded all the 
skills of the accomplished 
cabinetmaker. Wetl-drlert 
hardwood stock Tor the top 
had to be careftiUy joined 
and surfaced to be flat and 
true. Because n good work* 
bench top aria as a guide 
and reference for all the 
object* iq be built in the 
shop, the supporting frame- 
wnuid be braced 



work 

again hit racking and strong 
enough for the heaviest 
work. And, to give the 
bench the weight it needs to 
stay put, heavily dimen' 
stoned stock would be used 
throughout. 

For most home craftspeople, 
the expense of the wood alone 
would be enough to deter them 
from making a quality work- 
bench. Add to this the time and 
effort necessary for preparing 
and joining the heavy stock with* 
out. expensive machinery, and 
it's no wonder that most work- 
shops make do with a sometimes 
rickety, and often inadequate, 
work surface. Our workbench 
was designed to overcome all 
t hese problems — with a few add- 



ed nil rue 

lions to bool . 

Designed around a 
torsion-box top, this bench 
is economical lo make and, 
with a little care, will rival the 
best traditional benches for flat- 
ness and strength. Further, be- 
cause it’s not solid wood, it will 
stay flat. It can be built using 
portable power tools and con- 



structed of commonly available 
materials- The hefty legs are de- 
signed to eliminate the need for 
a complicated framework w hile 



mark 



How to build a flat, stable workbench for your shop 



BY ROSARIO CAPOTOSTO, Contributing Editor 
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Packed Into a Isa thm 21-v^-lt, floor 
area, our vrafcshqp ensemble IncJudn 

pawict -ioai table, UHall-pam cAblt'xi 
and a woritberi eh Ltvt sets the nan 
darch for quaJity woodworking. The 
bench features a hesTvy-dut y vise, bench 
dogs and replaceable work iurfacc The 
power table and cabinet roll out on 
loticing utters and all three are 
trimmed with hard-wearing maple. 
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Benchmark 

adding great rigid iLy. This mean* Lhe 
space underneath is completely open 
fur roltaway storage — a feature impos- 
sible to find on conventional benches. 
Heavy-duty leveters allow you to ad- 
just the bench in any floor. Anri, -on Lop, 
there's a replaceable, hardhoai-d work 
surface. This bench aLsu features the 
Record NJViD quick-action vise, bench 
dogE and long-stnck support pin in the 
front leg opposite the vise. 

The most interesting feature, howev- 
er, is the torsion- box top which, simply, 
b a structure designed to resist twist- 
ing and bending loads. It’s constructed 
by sandwiching a square- grid struc- 
ture. nr eggerale, heLwecn two sut^ 



faces much the same way that hollow^ 
core doors are made. Yuu end up 
getting maximum strength wiLh mini- 
mum maiemls. Of course r the flatness 
of a Lorsion-bos < h 1 fiend* entirely on the 
flatness of the surface that it's assem- 
bled on. So, you'll have tu begin by 
preparing an absolutely fiat surface on 
your bEisement dt garage floor Thi* 
Step is time consuming, but the results 
make it all worthwhile. First, you'll 
need Up lay dow n a series of softwood 
cleats which can be trued up for accu- 
rate assembly. 

Preparing for assembly 

Unless you have a wood fluor that you 
can screw the ideate tu, fasten them 
down with double-faced tape. Make 
sure you get tape with sufficient hold- 
ing power. Scotch Mounting Square* 
will do the job- They come in packets of 



1 6 I -in. squares and are available at 
moat stationery ami hardware stores. 

Start by draw ing an outline of the 
bench Lop on the floor. Use 3 large 
framing square and an accurate 7-ft. 
straightedge. You'll need seven cleats 
to support the tup assembly. Cut each 
cleat to IHFM? in. Mark seven equally 
spaced cleat locations along the bench- 
top outline* It's a good idea to lay 
marking tape around the outline to 
make your pencil marks easier tu see. 
Numljer the cleats and cleat locations, 
Each cleat will be tailored tu fit one 
specific location and you don't want to 
mix them up. 

Most workshop flours are not flat 
enough to fasten the cleats to without 
first sending them to the contour of the 
floor. Place the first cleat in position at 
one end of the benchtop outline. Place a 
level on top and shim the cleat until the 



1 Prepare a f Pat assembly surface by ^Cur- 
ing Jeweled cleats 10 the floor. Scribe each 
cleat to fit surface Irregularities, 



2 The inner dean are trued by spanning 
the end deals with a straightedge. Mark 
the correct height an each Inner deal. 



3 Check the assembly surface to be sure 
It's absolutely flat, if necessary, fine tune 
the cleat upper edge* with a plane. 



ft Use a spacer block and straightedge 
ripping guide to accurately rip the ply- 
wood for the webs and Inner aprons. 



5 kip enough stock for all the webs to 
Identical width. Then crosscut to length, 
making sure that the cuts are square. 



ft Hold benchtop components In place 
with pipe damps and drive one staple at 
e«h web joint . No glue Ls needed. 



T Using a long straightedge, transfer the 
eggerate pattern to the panel top fo be 
used as a guide when driving the nails. 

MB 



ft After one side of the e ggc rate is stapled 
together, check for square, and apply 
slow- setting hide glue on all edges. 



ft instead of using damps to hold the 
panel in place while the glue sets, drive 
finishing nails between each Intersection. 
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Enzznz&msi 

Benchmark 

bubble centers. Scribe the contour of 
the floor on the lower edge of the cleat 
and cut to the line. When placed back in 
position N this cleat should now be level. 
Now cut the cleat for the opposite end 
t No. 7) in the same way and fasten both 
down with three adhesive tabs each. 
Nest, scribe and trim the remaining 
deals to fit the floor at their correct 
positions. Don't worry about leveling 
those at this point. Place cleat No. 2 in 
position and temporarily secure it with 
the tabs. Cut three spacers (about A 
in.) and place one of them on the end of 
the first deat and one on the e ml of cleat 
No. 7, Lay your long straightedge on 
these spacers and use the third spacer 



to scribe the correct height of cleat No. 
2, Repeat this on the other side of the 
benchtop outline. Then remove cleat 
No. 2 P conned the marks with a 
straight line, and trim Lu this line. 
Repeat this procedure for the remain- 
ing cleats and then, lay them all in 
position and check them with the 
straightedge. When you're satisfied 
that the tnp edges of all the cleats are 
true ami flat, fasten them down with 
adhesive tabs. 

Building the benchtop 

Start construction of the bench top hy 
cutting the plywood webs. Use a 
straightedge ripping jig to cut the webs 
straight and to the same width- Then 
cut the maple webs to size and prepare 
the vise support block as shown in the 
drawing. Cut the long inner aprons Id 
size and ruuL Lho reLtwses for the maplt- 



inserts, These inserts accept the front 
lagserews that hold the vise. Finally, 
cut the top and bottom particle board 
panels about V* in. oversize. 

Lay one of the panels on the cleats 
and temporarily fasten it in piace with 
four 4d finishing nails. Position the 
inner aprons and the end web pieces 
and up* pipe clamps to hold them to- 
gether. Now begin assembling the egg- 
crate pieces fastening each to the next 
with a staple driven across the joint. No 
glue is necessary, The staples only 
serve to hold the pieces in place until 
the box is completed. 

Next, mark the remaining panel with 
the grid pattern as reference for nail- 
ing. Run a bead of slow- setting hide 
glue on the top edges of the eggexate 
and lay the panel in place. Drive 4rf 
finishing nails between each intersec- 
tion to clamp the panel in place. Allow 



Kcj Nu. SfKc 4ind ih'MTiphrpji susr? 

A 13 V. x £Vj X U*V. L kuafi jil y w uw! \'h\\£ Web i 
Ei 10 Vi x 2V* a 2^ IWUWI |4jrw»d fw*l 

r 5 Vi X X 3+7 IkLtiui plywood Cvre^i'i 

li K v t x 2^ x S’V imu -1 plywfjirf i WL-ti j 
E 5 V* t, 2I.-1 Ji y^.‘ liiiiHji plywood (wetiJ 

¥ 5 Vj x 2W X 4 r kuin plywood 1 web l 

G SO Vi x 2^ s 4Vi' hmn pfrwwd twebi 
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(cramumibp^ Inner rail) 

V -1 % x TVnx ISW maple 

rerwsmember duUjt rail I 
W 4 X % l %n X ‘ maple fritter fwippon I 



X S L - m X 2 * frVfc" maple (flupnnrt dent i 
Y 2 Hr a 3Vi x 9^ plywood (vise pad? 

St 1 I" din. X LIT rbvrd (Block support I 
AA Hi r N<i. 12 fh wrvwr 
UH 2S IV Nbl t2 ft (own 
CC 10H W" dia_ pEu|^ 

DD 2 K HaU’ latere wh aiul wanh^r- 
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abN- 6mm CJam-Lt W r arte, Lfil Avenue Lhr 
Aizi-nnuaa. New York, NY ItiQUSCllCJC postpaid!. 



Build something exciting. . . 




pEjgHUfi A "-ft diiunulcr hfivKfitiriifl 
which Hoaiii io inches off the ground Its 
buili from plywood and is powered by a 
a.S hp engine that runs nearly 3 hours on 
a gallon of gas, Flam come p^mpleti! with 
drawings and a 32 -page p hole -illusl rated 
imlruclion booklet Croat for weekend 
sport sand leisure. (PL-1SOO— 59.9S) 




T^l- Flyer You grab l he jm'stic k . twist [he throttle grip and suddenly you're flying 
al sjveeds over 7r? mph on land or ivaurr. That's PMs laical high-tech hovercralj, 
pmjjfilltHJ hy a S5-hp snowmobile engine lhal powers a four -blades! fan Lift comes 
fmm a 3 0-liji mower engine lhal carries you and two passengers uvvr obstacles and 
up hills Flans include sja blueprint -size sheets and a GO-page Instruct Son booklet 
with drawings, photos and building lips EPL- 1 SOS— $19,351 



Scuba Tow Scl losing a s ingle 
liny fishing motor, this scuba tow 
glides you afnrig a I a leisurely 3 
miles per hour- Use 0 with or 
without scuba gear: it II work on 
ib« water's surface nr below 
Plans include full -size cutting 
pattern and an illusl rated instruc- 
tion manual (FL-1747— S10-95I 
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Benc hm ark 

the glue to set ovemighL When the 
glue is dry, lift off the partially complet- 
ed torsion box and carefully pry the 
base panel away from the cleat*. Lay 
the glued- up section face down on the 
cleat? and drive staples at all the joints. 
Spread the glue and attach the remain- 
ing panel. After the glue has dried, use 
a router with a flush-trimming hit to 
trim the excess from panel edges. 

The support system 

Cut the maple ledgers to size and fasten 
them in place with % a: 3-in. lagserews. 
Be sure they* re positioned so I he lag- 
serews enter the maple webs in the 
bonchtop. Next, cut the stock to the 




10 When the glue hu dried,, remove the 
benchrop and pry up [he base pane I. Then 
lay the rap, face down, on the cleats. 




12 Maple ledgers connect the leg assem- 
blies to the Cop. Secure these with lag- 
screws that extend imo the maple webs. 




14 Glue plugs In the tounte-rbored holes 
and dress with a belt lander. Then rout a 
44-ln, round an the outer leg comers. 
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correct length and width for the kgs. 
Bore the 1-in, hole?, for the stock sup- 
port pin aa shown in the drawing. 

Fasten the short cleats which hold 
the levekr support blocks in place be- 
fore assembling the legs. Clamp the leg 
pieces together and bore the screw pilot 
holes and the cuunterborea for the 
plugs. Apply glue and assemble the legs 
as shown in the drawing. Bore a hole in 
each leveler support block and screw 
the levelera in place. Then glue the 
blocks to the support deals mounter! in 
the legs. Glue the plugs in place and, 
when dry, dress them down with a belt 
sander. Then rout the %-In. round on 
the outer leg comers. 

Adding the final touches 

Position the hard board top leaving Vm 
in, all around and fasten it down with 
■Ki-in. brads on roughly 8-in. centers. 




11 Glue and nail in* second panel In 
place and uie a router with a flush-trim 
mlng bit to trim the panel excess. 




19 damp the leg pi«« together and 
counterbore pilot holes for the screws and 
plugs. Glue and screw together. 




15 Screw the adjustable levelers to the 
mounting blocks and glue the mounting 
blocks to the support dears In the legi. 
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FREE I 
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There is NO OBLIGATION and NO SALESMAN Will Cal-ever! 



Get into this booming high-profit business that's 
Easy to learn — Easy to do — Easy on You! 

Extra 



Never before ftiva rnoney-mekina opportunities been » 
greet for Quit! i tied Locksmiths, No w EucraSive regular 
lock key business has multiplied a Thousandfold as 
million's seek more protection against looming crime. 

Ytl thlftl ortiy line Lechimilti lor every 17,B0S people! 
Make Up to $££.00 an Hour — vmn while learning I 
Train FAST srt Hdnwl 

You'ra "in business" ready Id aam $10 to S26.0Q an 
hour a few days aftur you begrn Foley -Belsaw's short- 
cut ifainlnj). Take advantage ai today's unprecedented 
opportunities n locksmithing !or year- round EXTRA IN- 
COME in- spare lime — or fulltime in a hlgh-prolit busi- 
ness of your own Hundreds we've trained have done 
it. So can YOU' All [ools plus professional Key 
Machine given you wiih course These plus practice 
materials ai>d eguipmenl, plus simple, illustrated tea 



sons, plus export supervision, plus bigness- build mg 
guidance will enable you Ihe KEEP THE MONEY 
COMING IN! Ideal for retirement — good Jobs, too. 

3 ENG FOR EXCITING FACTS — No Gbligalian 

DlflCOvfl* in LocksmUhiin-g lor you — how Foifty-B&lsaw'S 

msslOf-IOCkfinfiilh-apfif-avEd (raining can grve you the skill you 
can depend on to EARN MORE — ENJOY LIFE MORE 

PRO KEY _ "*E* 

MACHINE j y 



Included With Your 
Locksmith Trainini 



vdu' Lack&milh -rg-p.ii'j 

ADVANCED Lot ktmifhinE? 
HOW lb changu tnmblnalkinK, In- 

■till #vMl Hrvlu Safo. Vion and 
Sank Sele-Depoeil Hax loch* 
You'll fins it fiecln+T1ng *n<l high- 
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ALL SPECIAL TOOLS AND 

EQUIPMENT INCLUDED! 



YOURS 
TO 

KEEP! 

TUt Pm f *y HfKltfra- nn 
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month to IIWT tnmm * „ , 

ay frin flA four tndjtfflf. 



Flint out ill atairt ttl UIIPII 

Jusl fill In and mill toupuo bthi* (of und pose- KUSH 
tirdf to receive full Information and details hy aauphmi 
return maU DO tT TODAY! ' UJUrljN 



POLEVBELSAW INSTITUTE 
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Kahaai City. Mo S41JU 
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iUl EQUITABLE RQ . DEFT. 11 «9fl 
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YES. fliiase send me llw FREE BooMeE lhal 

E lves lui oeu Ns About hlarting mry ttwn Business m 
.wk^milhing 1 untiu "aland lherc is M obiigalian 
and lhal no salesman will aiEI 



Be Your Own Boss 

...IN YOUR OWN BUSINESS! 



Hundreds we've (rained have gucceedod in this 
fascinaiing and highly profitable pj-Qfessron 

* . YOU Can Do tt, Tool 

" Nu mure Jt.Li ■ j . il.hu wcjrli f ■- t h-l- 
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Be a LOCKSMITH! 



Benchmark 

Next , -dtit the map Se outer aprons about 
Vi in. oversizir in width and glue and 
iicrew r in place. Trim the edges with a 
router and flush-trimming bit. L r sea%* 
in,-rad. rounding over bit Lo .soften each 
corner of the bench. 

Next, turn the bench upside down 
and place the vise in position to mark 
the holes for the i&gsereWfl. After the 
vise is secured, [aj^erew the legs to the 
ledgers. Re sure to check that the legs 
are square with the bench, 

Tn make u^e of the retractable dog in 
the vise, bore Vi-in^dEa. holes across 
the bench on the vise centerline to 
accept a TVin. bolt bench dog. Bore the 
holes completely through the bench on 
fa-in, centers. We finished up with three 
coata of polyui r ethane. Thin the 
first coat one part thinner to six parts 
varnish, and use fuEl-atrength varnish 
for the last two coats. M 




14 After nail log The hardtraard top In 
place, gfue and screw the maple outer 
aprom. Use a router to tiim the excess. 




i 7 Place the vise In position to mark the 
lagscrew holes. Ttie« hct« extend Into 
the vise support block and inserts. 




I® A drill guide helps In boring the Y«-Jn. 
holes for the bench dog. Use a %-ln. 
bolt— threaded end cut off — for the dog^ 
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Fill oul [he tuypon bdow dr*J begin the mutL rvw*inJ.rni* 
cjpcriercc of ynur life. 






SouJciassic \orat cauhi.'ngls 

1bb50 N.W. 27ih Avenue PO Bo* 10 
Miami. Honda 13054, F305) 625-W0O 
Hours: Mon Fn 9 AM- It PM 
Sat 9 AM - 5 PM, Sun 11 AM - t! PM 

Enclosed is 53.00 ca. for d full color brochure 
and consumer buying guide for Rephear 
assembly: 

Gazelle Classic Speedster C 

Classic TD CEaSStc SpcedSEcf 



L, dJErib r _ 



Milter 

Cuy SUIb £ip 

I tom PHiphc | 1 

ftus Phone i ) ^ 
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Ihrmin^him. Hif„igpOH«r Cljvcipimi. < Irwlinp i.r and Junr. 
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In a world filled with con veniion.il automobiles, fry nn 
alternative: create your own automotive legend for far less 
than you might expect. Experience the excitement and 
pride in being able to say . "I built it myself! " 

Classic Motor Carriages is the world's largest manulac- 
iurer of replicars and specially automobiles Ikke the 
challenge now It's fun, it's easy and it s rewarding Build 
your own excitement today f 



CALL NOW 1-800-252-7742 



"sedster 



1 ^ El 7 (I LaSsk: Mo<ifp Cas r i a 1^*1 I nc Sum r t L t|u i pm-im i dcptrleri is * rpt toriflj 



Why not build, it yourself? 



One For All 

This power-tool table gives you stationary -tool 
performance from your portable power tools, 

BY ROSARIO CAPOTOSTO, Contributing Editor 



M ilking your own tools — there's 
nothing more satisfying to a 
woodworker. You can custom- 
ize the tool to your spcdfic 
needs and save a lot of money. Building 
stationary equipment, however, is way 
heyond most of our talents. But we took 
stock of iv h at is commonly available to 
home craftspeople — added a little inge- 
nuity of our own — and came up with a 
versatile stationary power-loot center 
that ran be built easily. Furthermore, our 
table was designed to be built with porta- 
ble power tools, the same tools you ‘It use 
later lo achieve station ary -tool perfor- 
mance. (Note: In our September issue, we 
will feature an entire story on how to use 
this innovative table.) 

The heart of our table consists of two, 
octagonal, tool-mounting plates. These 
self-aligning plates are easily removed for 
tool adjustment or change. Although 
we're showing the power table with die 
circuit! r saw and router, virtually any 
portable power tool from a sabre saw to a 
belt sander can he mounted. A sturdy 
miter gauge allows you to cut angles and 
the table's ripping capacity, with the 



To*J rikltffi.T. rftrm:*. iTA d* i.rte f-rkirn 

color pjititu: j v’ Doom . 
ilack-arvd-wMFE* phnai: i -mci?- • 

TechnicaF art EiX'jrnc- ThQfiifiWf 



fence, is over 24 in. West of all, you can 
have two tools mounted at once to speed 
multiple machining operations. And w r hen 
you are done working, you can roll the 
unit on Hie heavy-duty locking casters 
under the workbench for storage. 

Construction details 

Sturt cons! ruction by cutting the maple 
stock to width and length for i.he legs- 
Bore 1 H-in. pilot holes, counter ho red for 
pkig* t imd glue and nail the leg pieces 
lose tiier. Then prepare the apron pieces 
for assembly. A* shown in the drawing* 
cut two notches in I he center partition to 
allow for clamp access when securing the 
rip fence. Bore a - i-in. hole for t he w iring 
and cut ilie swfteh-b-ox cutouts in the 
front apron. Then tauten the ledgers to 
the short-end apron**. Temporarily clamp 
the apron pieces together and counter* 
liore screw pilot holes for 2-In* Na 9 12 fh 
screws. Then install the blocking at the 
end aprons. 

The legs are secured to the frame with 
dowels, transfer the dowel locations 
from the legs to the frame with metal 
dowel centers. ( ’Lamp tw o blocks of w ood 
at the corner to guide the leg Into position 
and 1#p with a mallet to mark the center* 
on the aprons. Bore the dowel holes in the 
frame comers and glue and clomp the legs. 




Equipped wlch th* miter grange (Feftj dr rip 
fence (abcnrfj. our power-tool table is capable 
of a host of woodworking Operations Portable 
power tools *re mounted In self-aligning re- 
movable piatfes lor quick tool tCumjH and 
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One For All 
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MATERIALS LIST— MITER GAUGE AND BRIDGE FENCE 

y 2 Y, x It* * w majilf rguitk-j 

& 2 Vt x % x lft" mapLr (stop? 

S* 2 a X bult binpu 
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Next, cut the t wo plywood shelves to 
size. Notch the comers of the top shelf 
to fit around the legs. Prepare- twu 
shelf-support cleats as shnwm in the 
drawing. Slide the shelf in place and 
then screw and glue the support cleats 
in place. Screw the shelf to cleats from 
below. After it H s secured, glue and nail 
the Y» x 1-in. maple edging. 

Apply maple edging to l he bottom 
shelf and trim it flush w here the shelf 
wilt connect with the legs. After both 
shelves are in place, plug all holes, mnd 



flush and use a tfi-in ,-rad. rounding- 
over bit to rout outer leg comers. 

Next, cut the two electrical-box 
mounting brackets Fasten the brack- 
ets and switch boxes and mount the 
outlet boxes inside the apron. Secure 
the Octagonal box and bring to it the 
12/B type J wire for the power supply. 
Split the circuit into two lines sending 
each through one switch anti outlet to 
complete the wiring. 

Cut the tabletop base to size, lay out 
centerlines and mark the back for the 



two octagonal cutouts. Bore a I-in,-dia, 
hole a! the comers of each octagon and 
use a sabre saw to complete the cut- 
outs. Our circular saw required rabbets 
cut into the underside of the base to 
permit tilting of the blade, 

(See note on drawing.) 

Prepare the inner guides and plates 
by setting your saw to 'M)° and ripping 
one inner guide to width. Then rip the 
stock for the sliding and fixed plates 
(see photo Nn, 100 and mark a center^ 
line. Set the saw to W and rip the other 
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MATERIALS LIST— POWER -TOOL TABLE 
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POWER TOOL TABLE 
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Aihodionail 

Don’t Blame 
Your Age For 
Poor Hearing. 

Chicago, III— A free Oiler of special inter- 
cut to those who hear but do not under- 
stand words hats been announced by 
iicllonc. A non-operating tnodcl of the 
smallest Fkltone aid ofiis kind will beghren 
absolutely free to anyone who sends for 
this free model now. 

Send lor this model, it will show you 
how tiny hearing help can be. It is not a 
real hearing aid and it's yours to keep 
free. The actual aid weighs less than an 
eighth of an ounce, and it fits completely 
into the ear canal. 

These models are free, so we suggest you 
write for yours now. Again, we repeat, there 
is no cost, and certainly no obligation. All 
hearing problems are not alike and some 
cannot be helped by a hearing aid but many 
can. So, send for your free model now, 
Thousands have already been mailed. So 
be sure to send your name, address, and 
phone number today to Department 4963, 
Bel tone Electronics, 4201 West Victoria 
Street, Chicago, Illinois 60646. 

Offer not valid in California. 



WOODWORKER’S 
CATALOG 






There are over 3.000 
money saving reasons 
why woodworkers rely 
On Constantine. 

' "‘ ir ^rn 

3 000 *D»dM3rL iiems-lQ tietp eiplfl-RKlorG-FteiKW- 
fleiir in' OrtT 200 rf'l^rnnl modi lWvfcfimS Mffi 
pllPrt cafriet hdrdwrE £J6 Ha**] Boc^3 lift 

iM'iS jnd Chijfiis 76 -’'lav design di d fats 
rrmft i&i OW-StCO Frqm-ftift: SfiQKnnq wMlWul 

ffinumg hr-TH 1 ' 

lift Pag* Cltfetog-Only 11. 00 

CONSTANTINE Get is* 

2051 L Bast-chester Road. Bronx. NY 10461 
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SUILD YOUR OWN 
ROCKET MOTORSI 

■ 40 POUNDS THRUST! 

■ FIFTY CENTS EACHI 

' BUILD A DOZEN IN AN EVENING! 
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One For All 



fnmer guide. Be careful to make these 
cuts tUmgbt and parallel. Then cros*- 
cut the guide* lo length. 

Lay out the fixed and sliding plates 
and cut with a sabre saw. Then, using a 
] VSt-in. spacer between them, center the 
two fixed plates on the base to be 
square to the base centerline and screw 
in place. Nex t t temporarily damp the 
two sliding plate* in position so that 
their centerlines, and those of the fixed 
plates, are all on the same line. Lay the 
inner guides on both sides of the plates 
and clamp, {’heck that the long edges of 
the inner guide* are square with the 
gap between the fixed f J lates and the 
sliding plates move freely* but are not 




1 Assemble the legs with nalFi and glue, 
Sore '/Hp pilot holes and counter bo re far 
plugs. Finish driving with A drift punch, 




1 Use dower terriers to transfer hole loca- 
tions from the legs to the Frame. Clamp 
two blocks at the comers to align the legs. 




X Slide in the top inert before attaching 
the support dean. Screw and glue the 
cleats and screw the shelf In from below. 



too loose. Then screw guide* in place. 

Four slotted holes are cut in the inner 
guides to facilitate damping the fence 
in position, Cut each hole by first bor- 
ing two l^jf-in.-dia. hole* nnd then cut- 
ting away the waste with a aabre saw. 
Screw' the base to the aprons. Them use 
IVsmii. spacers In the long track and 
cross track to posi tion the outer guides. 

To cut the mounting plates, lay out a 
lil x 13dn. square. Draw the diagonals 
and inscribe a circle. Where the circle 
intersects the diagonals draw a 45* line. 
Saw-mounting plate must be recessed 
to accept the base of your circular saw. 
Because each brand of saw is slightly 
different, you must adapt our dimeri- 
sions to your saw. Drill holes for the 
mounting bolts in the saw base and 
corresponding s /j-im holes and ¥* 4n. 
coutiterbores in the mounting plate. 




2 Screw the aprons Together Id make the 
frame. Cut two 1 p /i * *V f -ln. notches In the 
partition for ferKe-clamp Mctii, 




4 A drill guide ensures straight dowel 
bodes. Bore 1 ft-iln.-d4ep holes for 2-In, 
dowels to allow for excess glue. 




4 Trim the maple edge band flush on the 
lower shelf where the legs Join. Screw the 
shelf in plate with Z-Jru No. 12 fh screws. 
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FAMOUS NATIONALLY ADVERTISED 

SENTRY 55XK 

RADAR 

DETECTOR 



FOR 

ONLY 




IF YOU GIVE US YOUR 
OPINION ON THE 
NATIONAL 55 MPH 
SPEED LIMIT 



Unbelievable But True! 

As part of an enormous nation' 
wide publicity campaign, USA 
Buyers Network will "give away 11 
one million of Its most expensive 
radar detectors — the famous 
"SENTRY” SSXKtm - for the 
unprecedented low publicity price 
of only $29.95 each — only to the first one million 
(1.000,000) readers who write to the company address 
(below) before Midnight July 30, 195? 



National Speed Limit Survey 

□ YES! I M IN FAVOR OF RAISING THE 55 MPH LIMIT 1 

C NO! I THINK THE 55 MPH LIMIT IS FINE! 



These are the same technologically advanced, widely 
popular RADA R DETECTORS that have been 
"showcased" in leading magazines and newspapers 
across America! Designed for use on dashboard or visor, 
they are suitable for any motor vehicle — cars, vans or 
trucks. They are the most expensive, top-of- the- line 
RADAR DETECTORS ever offered by I his mu llh mi I lion 
dollar shopping club. Yel they are now being made 
available — In conjunction with this special '' publicity" 
campaign — at Just a fraction of the selling price you'd ex- 
pect lo see by others! 

PfCKS VP POLICE RADAR INSTANTLY! 

The "SENTRY 1 SSXK ™ RADAR DETECTOR 

represents the latest breakthrough in compact radar- 



d electing technology. Housed in a 
sleek, protective black steel casing 
are sophisticated electric sensors 
that pickup — and alert a driver to 
— the presence of operating 
police radar Us controls are sim- 
ple — just (urn it on . and wait for 
near by police radar fo trigger the 
DETECTOR'* two immediate warnings — both a red 
signal light and audio tone. And because it monitors 
microwave frequency (the most commonly used radar 
frequency), the "SENTRY" SSXKtm RADAR DETEC- 
TOR is very discriminating against "false alarms’ 1 or un- 
wanted Interference. 

Each RADAR DETECTOR comes complete with power 
indicator light, a built-in l l fa foot power cord adapter (to 
plug into your vehicle's cigarette lighter), plus easy -to 
Install mounting hardware and Instructions. As with every 
item offered by this major publicity firm, the "SENTRY** 
SSXKtm RADAR DETECTOR i$ covered by the com- 
pany's money-bach guarantee and has a full 2-year con- 
sumer warranty, There is a limit of (2) units per address al 
this low price, but If your request is mailed early enough 
(before July 25) , you may request up to five units These 
famous "SENTRY" SSXKtm RADAR DETEC- 
TORS will not be sold at this low price by the company in 
any retail or department store. 

To order, mail your name and address and only $29.95 
for each unit you are requesting. Add Just $4 00 for 
priority one shipping, handling and insurance no matter 
how many units you are requesting. MC & Visa users 
please supply Account No*, Expiration Date and 
Signature. (State sales tax Included in price) Allow up to 
60 days for shipment, Mail to:: 




USA Buyer* Network, Dept. RD1031* One American Way, 
Roanoke, VA 24016-8032 

ft I9ti7. USA Bu^m NrUrtrii 
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REMOVES VOCALS FROM RECORDS 1 



Hew VflH can sing, with Ihc wortoFf bral Uandsl 
TIk Thnmpmn Vopal flJJmlri.Tt nr can iWVM 
limit tx virtually all of a lead vocal Ei'orn a standard 
elPIco record and leave the ground! 

Wrlse ex call for a |iw bnxhurr and demo i«wd, 
LT Sound, Def-l. P M, C O, Box 330, 

Stunt Wonnlalh.qA 3 (JOB 6 (4MH93 l2iJ 




He‘s rwinfl j Eoncrrle flower 
pdf and s& can TflUl 
MjNe- ^r-1 sell xui' ci*n 
ommtnlaj co-ticroic isams 
CjidG? your ton **ith rw?r 
42S aluminum molds, ences 
arm pnMJoctwn trade MCtots 
Irom vsta^d 3 larpsl mold 
mangEadurer. 
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CONCRETE MACHINERY CO., INC, 
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One For All 

You'll need to make a few throat plates 
to accommodate the most commonly 
used blade singles Use J 4-in. hsirdboard 
for these inserts and recess the mount- 
ing plates to accept them. The router 
plate also should be recessed. Although 
we routed a circular recess, a square 
one will work just as weiL Make sure 
that the router is centered in the 
mounting plate, 

Cut the miter-gauge pants to the 
dimensions given. The miter guide rail 
must be trimmed to % in. in thickness 
so it lies flush with the table surface 
when in use. Assemble the slotted ad- 
justable beam by laminating three lay- 
ers as shown in the drawing. Cut the 
carriage bull head recess by drilling 
successive blind holes with a 1-in* bit. 
Clean away the excess with a sharp 




7 The cutouts in the base are started with 
1 -In. -dli. holes bored at the corners. Uie a 
guide to make the cots. 




E Rip the Inner guides and the fixed and 
sliding plates. Be sure that the ruts are 
absolutely straight and parallel. 




V install the fixed plates on, and square 
with, the center] l nt. Place sliding plates 
on centerline and Install Inner gulrfes- 



chrael. Then rout the slot in the guide 
rail with a ^-in. straight bit. Take care 
to position the guide rail at 90* to the 
plaEe and clamp it in place before drill- 
ing the pilot holes. 

The bridge fence is designed to bo 
used in a dosed position — when the 
tools are mounted in the table — or open 
[Hisition which allows stock to be passed 
underneath and a tool to be hand oper- 
ated from above. When assembling the 
fence, first place the two guide rails 
— complete with sides and braces atta- 
ched — in the tracks of the table. Then 
place a straight piece of stock in the 
cross track of the table and align the 
fence guide rails against this. Next, 
secure the fence top with llfe-in. No. 10 
fh screws. Position the pivoting fence 
sections ami insert tho cnci pins. The 
pivoting fence is held jn the upright 
position by two roller catches. When 




10 Bore pilot boles and counter bores for 
the guide mounting screws and plugs. 
Align outer guide* with a \ VHn. spacer. 




1 f Cut the cramp access holes In the inner 
guide* by First boring IVHn. holes and 
cutting the waste with a sabre saw. 




12 Mount the switch and outlet boxes on 
the long apron. An octagon junction box 
splits the circuit to the two tools. 
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/ 0 $jv BEAT INFLATION l 

fyfeght. Cash tn on the 

huge demand for 
v -^ . _ j small engine repair 

Work part time, full time 
right at home - we help you 
every step of the way. 



lit just u yhnrl lime. iou can hr ready tu 
Join frtre of (hr fates* growing induHtn^-s 
in Aflifrin. .. an industry where quih- 
fled min arc making from £25JK> in 
$,T4I.SH1 |»fr hdur.w and th*T* juni for 
luhnr. Fn-ts* engine* ami Hcrcswiir* add 
even more lo the profits. 




HoiiilN 1 the VlllJhll rngine Industry has 
4*tEtuii mi quiikly. ui jcuIc hhurlagr ol 
qmiiiricd Small Engine Frofcs^lufuK enfati 
thniughmit the country. In feet, ll*s nor un- 
iJMial fur a jEIkn! 'hijiII etlp^ltr man In he 
thmi' io In or weeks he hind in 1 hi sum nu-r 
mid ji IciMt j behind in ilw winter, 
When s tiu how many small engines art 
in use iwiaj. it 1 * ea*v to under and why 
qutfted men command such high prices 
— - 4 jv much us S49.9S foe a simple l uni.- up 
chul Luke* tests [ huri an hour! 



65 -fflillion small engines 
are in service today! 

E h ufs right — there are over silly-five 
million 2-cycle and -4 -cycle small engines 
in service incnrat the tJ.S.A. That’s the 
ofTiciiii count from the Engine Service 
Assfi. . and new engines are being built id 
a rate of one-million per month! With 
fully accredited and approved 
Foley- Bel saw training, you cun soon 
have l he shill and knowledge to make top 
money servicing these engines. Home- 
owners and businessmen will seek you 
out and pay you Well to .service and re- 
pair their luwninoweri, tillers h edgers, 
power rakes, garden tractors, chain 
saws, mini-bikes, go-carls, snowmo- 
biles. generators, snowblowers, paint 




.■■> U 'r 

No experience necessary. 



You don't need to be a 'born mechanic" 
or ha^c prior experience. If you can read, 
you chid ituiMct I his profitable trade right 
ai home, in yoursparetune, without miss- 
ing ii single paycheck. Lessons arc fully 
illusi ruled - so clear you can’t go wrong. 



You receive trade secrets 
and business plans. 

We guide you every step of the way. 
including tested and proven instructions 
on how to get business, whqi io charge, 
how Eo gel free advertising, where lo get 
supplies wholesale ... all the “tricks of 
the [fade''. . . all the inside facts you need 
Eo assure success righl from the start. 



lacrttu# henna 

' Vvr had afodul Jl 

years nprrflncr 
repairing j mail en- 
git tts . . . but re- 
pairs w^re vnly 
miner. unlit f 
started the Foley- 
B*itaw Count: • Mfttr h Stock 
CamgMi- Citifarma 

With our famous ‘learn- hy -doing* train- 
ing method, you get practical hands-on' 
experience wiih specialized tools and 
equipment lh.it you *11 receive with your 
training plu . t a brand- ne w 4 IIP engine— 
o tl yours to keep t 

SEND FOR FREE FACTS! 

You risk nothing by accepting this 
offer io find out bow fatty- Be haw 
twining can give you the skills you need 
lo increase your income in a hlgk-prqftt , 
rCces sion-prOof buttinc&S of your own, 




You get all this Professional equipment with youi 
course, PLUS 4 H.P. Engine . ... ALL YOURS TO 
KEEP All at NO EXTRA COST. 




Ju.vi fill in nod mail rnuprm helnw {nr 
send pn^ieardli l« receive full inlurmathm 
and details b> return matt. DO ITTODAY! 



Send TODAY 
for this 
fact-filled 

FRFF There is NO obligation and 

BOOKLET' NO SJUfSMM Will Cal— BVCPl 
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FOI^VBELSAW INSTITUTE 

%m Equitable fid Oepl SliQJ 
tatll Cilv. Me. tom 




Ttl-s flow truu OLiitklfr 
Irain tat* yarn - Minton 
m 3 prafilBb^ &part1iiiw 
□r Fill 'i, mi busmesi nr 
pur burn PUJS tWTwleJt 
deiaifi tin ijnr 3D D jv 

■ ^ RISK trial 



FE3LEY-HEISIW INSTITUTE 

43dD EqiltflHl fid., Dcpl S1207 M77WTti>. 

CLif, mo mit 

G VES, fisease- send me ine FREE tewtiet mat 
gives tun details, about starting my own business in 
SmatJ Engine Repair I understand Ihere is no obligation 
and ihat m salesman will ca^l 
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Take Our 

High-Performance 
Compact For A Spin. 



Il gires you everything a high-peribnnanre 
compact sbauM: abundant power, smooth 
handling, superior maneuverability— 
you am even shift into reverse. Arid it's 
almo&t impossible to stall. 

A Bosch Mighty -Midget* variable 
speed reversing drill is the one tool you 
need to lake on every drilling job around 
your home. 

Its unique permanent magnet 
motor puts out far more hole-drilling 
iqrque than tha wound field coils of reg- 
ular drills. More torque not only makes 
drilling easier for you, it requires less 
gearing-down. So all Lhiir power can mme 
in a compact, light-weight, easy -to- handle 
package. Arid heavy-duty armature wind- 
ings le| you push your Mighty-Midget 
drill hard— without the worry of burning 
it out- 



Of course, a V p or W f Mighty- 
Midget drill will do a lot more than drill 
holes for you. Arid Bosch accessories to 
grind, sand, drive screws, strip paint, even 
wire-brush nisl- 

C jo! pmlcssional quality perfor- 
mance and the value of a Mighty-Mid gel 
drill, from Bosch- Ask for them where 
pro luols are sold— see the Yellow Page?, 
under “Tools— Electric" for your nearest 
Rortdi Pbwer Tool Distributor. Me can let 
you tesf-drjve other Bosch TboK too: 
sanders, routers, saws and lots more to 
complete your power loo! line-up. 

@ BOSCH 

u Quality You Can Hold On To." 

CL 1 #? Hnbrrl bud* fern Tool Q.vrwiralirm 



One For All 

installing these, cheek lu be sure that 
the fence is HquarE! with the tableiup. 

Two holddown clamps are used to 
tighten the sliding plates on the mount- 
ing plates. Remove the button ends of 
the clamps by holding the buttons in a 
vise svhile backing off the screws. Bore 
clamp mounting holes through the 
short aprons and blocking, Countersink 
the maple inserts an the sliding plates 
to reeieve the bail ends and install 
damps. 

Trim the power table edges Vh-im- 
thick maple and apply three coats of 
urethane varnish, thinning the first far 
good penetration. Apply a first coat 
only to the insides of the tracks to seal 
the wood and permit easy sliding. W 




i 3 Rom a 9 / k b -ln. recess In the saw-moont- 
Ing plate to accept The circular saw base. 
Tailor The size and position to your saw. 




1 4 T tit miter -gauge rail 1 % recessed under- 
neath for the carriage bolt head. Laminate 
maple stock for The adjustable beam. 




1 5 Assemble the fence with the rails in 
the trades. Use a piece of straight stock In 
the cross track to insure square. 
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The Pros And Cons Of 

HOME EQUITY 

LOANS 



I t's virtually impossible these days to 
escape lenders 1 sales pitches for a 
new type of second mortgage, the 
home equity line of credit. Switch on the 
radb and you're assaulted by annoying 
jingles— "Call 800- USA- Loan, call 800- 
USA-Loan.” Full-page newspaper ads 
tout tanializtngjy low loan rates. Many 
lenders have also begun exhorting po- 
tential borrowers through the mail. Tim 
Loan Depot, a mortgage broker that 
arranges home equity lines nationwide, 
plans to send out 1 5, 000 letters a day to 
entice homeowners to borrow against 
their homes. And just in case the adver- 
tising blitz isn't enough to woo you into 
the bank, some lenders have used a 
tactic formerly reserved for getting you 
to put money into the bank: giving away 
cameras, pocket TVs. coffee makers and 
any number of other gadgets to borrow- 



BY WALTER UFDEGRAVE 
Niusirations by George Rebeck 



era who will sign up for a home equity 
loan. 

So far, this mass merchandjsing effort 
has been wildly successful=at least 
from the lenders 1 point of view. Borrow- 
ings under home equity tines have 
zoomed from Jess than $1 billion in 1980 
to £35 billion in 1986. And with everyone 
from hanks to credit onions to finance 
companies to major brokerage firms like 
Merrill Lynch hawking these loans, mar- 
ket research firm 5MR Corp. predicts 
borrowings against home equity lines 
will mure than double again, topping £75 
billion in loans outstanding, by the end of 
this year. 



Why now? 

Why the sudden craze for this new form 
of credit? "Home equity lines are one of 
the most flexible and low-cost methods 
of borrowing available to consumers," 
says Charles Humtn, yke president of 
brokerage firm Merrill Lynch, which 
makes home equity loans In 38 states, 
"It's a hassle-free way to borrow. " Once 
you've qualified for a fine of credit 
there's no need to go down to l lie bank 
every time you want to draw against the 
loan. Instead, you borrow by simply 
writing a check against a special account 
set up by the lender. About 100 banks 
across the country even a llow you to use 
your credit card to dxaw against a home 
equity line. In short, all participating 
lenders are making it as easy as possible 
for you t o get at the money, 
the new tax hill has also boosted the 
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TH E , BETTER 

HOME 



popularity of these 
loans. A treasured 
tax bop holt- — de- 
ductibility of inter- 
est on such con- 
sumer borrowings 
as credit cards and 
car loans— is being 
phased out by tax 
reform. This year, 
you can only deduct 
65 percent of the 
interest on such 
borrowings. 

Next year, that 
percentage 
drops to 40 
percent, then falls 
to 20 percent in 
1969, 10 percent in 
1990, and disap- 




pears completely in 1991. But borrow- 
ings under a home equity line remain 
deductible, within limits. 

If the proceeds of your loan are used 
for medical or educational purposes, the 
interest is fully tax deductible. Other- 
wise, deductions are limited to interest 
on borrowings up to the original pur- 
chase price of the house plus the cost of 
all the improvements you've made. 

Now they work 

But before you join the parade of home- 
owners whoVe already signed up for 
home equity lines of credit, you should 
understand how these loans work and 
weigh their advantages against some 
possible pitfalls. 

The flip side to the convenience of 
these loans is overindulgence: You may 
be tempted to borrow more than you 
actually need. The average line of credit 
on home equity loans is about 
$40,000 — giving reckless borrowers far 
more leeway to wreak financial havoc on 
themselves than with credit cards which 
generally have $3000 to $5000 limits. 
Also, most home equity tines carry 
variable rates. If the general level of 
interest rates rises, so will the monthly 
payment on your home equity loan. 

But the most frightening aspect of 
these loans is one that the lender is least 
likely to dwell on. "What people may not 
realize but should know when they take 
out an equity loan, is that they are 
putting their house in jeopardy,” says 
Donald Badders, president of the Na- 
tional Foundation for Consumer Credit. 
"If you default on the loan, you lose your 
home. " 

To drum up loan volume, many lend- 
ers tout home equity lines as an all- 



purpose form of consumer borrowing — 
an easy way to buy a new car, finance a 
vacation or even a way to pay down your 
credit card balances. 

But, given the high stakes involved, 
most financial planners and credit ex- 
perts suggest these lines of credit be 
reservedlor such necessities as medical 
or educational expenses or for home 
improvements that significantly add to 
the resale value of your home. “It's very 
easy for the equity in your home which 
might have taken years to build up to be 
quickly chiseled away by borrowing for 
vacations or other frivolous or casual 
expenses, "say s John Pollock, president 
of New World Decisions, a market re- 
search firm that tracks consumers' use 
of debt 

Terms 

The terms of a home equity line will vary 
somewhat from lender to lender, but 
most work on the same principle: The 
lender extends you a line of credit that 
allows you to draw on the equity in your 
house. Generally, the lender lets you 
borrow up to 60 percent of the unmort- 
gaged value of your house. If your 
home's market value is $150,000 and 
your mortgage balance is $50,000, you 
might qualify for an $80,000 line of 
credit. You can draw down the entire 
amount of the line or just a portion. 

Most home equity lines are set up as 
revolving lines of credit much the same 
as credit cards, so you can continue Iq 
borrow against the line as you repay 
principal. Lenders also examine your 
credit history and gauge your ability to 
repay borrowings baaed on your in- 
come- Thus, even though you have 
enough equity in your house to merit a 



$50,000 line of 
credit, the bank 
might grant you a 
smaller one — or 
none at all — if 
you've got a lousy 
credit record or 
your income simply 
isn't big enough to 
handle payments on 
a $50,000 loan. The 
way individual lend- 
ers judge your cred- 
it worthiness varies 
widely. Some ag- 
gressive tenders 
may have more 
flexible standards. 

Since your home 
serves as collateral 
for these loans, 
lenders consider them less risky and, 
therefore, charge a lower rate than for 
other types of loans. Although a few 
lenders may offer fixed-rate home equi- 
ty lines, the interest rate on these loans 
is usually pegged one to two percentage 
points over an index such as the prime 
lending rate, the rate banks charge to 
their best business customers. 

With prime at 7, 5 percent, as it was at 
the beginning ol this year, the going rate 
for most home equity loans runs be- 
tween 8.5 percent and 9,5 percent 
Keep in mind, though, that with a vari- 
able rate loan, you run the risk that the 
interest rate — and your monthly pay- 
ment — can rise. 

"If inflation takes off,” says Lewis 
Altfest, a New York City financial plan- 
ner, "people may find themselves at 
double-digit interest rates and in finan- 
cial difficulty." For example, for a 
$50,000 loan at 9 percent with a 15-year 
repayment schedule (two percentage 
points above prime) monthly payments 
are $522. But if prime rises two percent- 
age points, the rate on the loan goes to 
11,5 percent and the monthly payment 
increases to $585. Were prime to move 
upward yet another two percentage 
points, the loan rate would jump to 13.5 
percent and the monthly payment climb 
to $650 — S12® a month more than the 
initial payment negotiated during a peri- 
od of low inflation. 

The interest rate isn't the only cost 
for these loans- Most lenders also im- 
pose an origination fee, sometimes 
called points, equal to I percent to Z 
percent of the amount of the line. Thus, 
if you signup for a $50,000 line of credit, 
you pay a $500 to $1000 fee, regardless 
of how much you borrow against that 
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line. "Sometimes 
the lower rate of a 
home equity line 
can be eaten up by 
these costs," says 
Airiest. 

Since a home eq- 
uity line is another 
mortgage on your 
house, you may also 
have to pay some of 
the same dosing 
costs you paid when 
you bought your 
home. Fees 

new ap- 
praisal, title 
search, title 
surance and 
neys’ services 
add another $409 to 
$700 to the cost of the ban, although 
some lenders include these costs in the 
origination fee. 

Generally, as long as you plan to have 
the loan outstanding more than a few 
years, the lower rale will more than 
compensate for the upfront origination 
fees and closing costs. In their seal to 
make these loans, many lenders are 
waiving closing costs and origination 
fees. This is a good deal for borrowers, 
provided the loan's interest rate is still 
competitive. 

Repayment 

Repayment terms vary widely. Some 
banks spread principal and interest pay- 
ments on borrowings over 10 years, 
while others give you 15 or as many as 
25 years Lg repay. Other lenders allow 
you to make interest payments only, if 
you wish. In that case, the full amount of 
the loan is due when its term expires. 

While this arrangement — known as a 
balloon loan — lowers your monthly pay- 
ments, it leaves you with the problem of 
coming up with a huge payment at the 
end of the loan something that is often 
impossible. "Balloon loans have gotten a 
lot of people in trouble, " says (ladders. 
“No matter how much people try to plan 
for it. that day comes around when the 
balance is due and people just aren’t 
ready for it." 

Badders and Allies t both suggest 
that, even if the lender doesn't require 
regular principal payments, you should 
insist on setting up a repayment sched- 
ule and stick to it. This will prevent you 
from being pinned down by a huge load 
of debt that could easily crush you if 
interest rates rise. Under these circum- 
stances, even some relatively modest 



additional expenses, for instance a medi- 
cal emergency or the sudden need for a 
new car, could result in losing your 
home- 

SItOp around 

Since the terms and rates can vary so 
widely, it's important to shop around 
before taking out a home equity line. For 
example, while Society for Savings, a 
Hartford, Connecticut, savings bank, 
recently charged 8.5 percent (prime 
plus 1 percent) for its home equity tire, 
brokerage turn Merrill Lynch got 9.5 
percent (prime plus 2 percent), and 
Beneficial Corp, , a consumer finance 
company that makes home equity lines 
nationwide, hit up borrowers for prime 
plus 4 percent — an 11.5 percent inter- 
est rate. For a $30,000 loan, paying 11.5 
percent instead of 8. 5 percent could cost 
you an extra $900 a year. With premi- 
ums like tills involved, doing some care- 
ful research could pay off handsomely in 
interest savings. 

Beware, though, of teaser rates. 
Some lenders push home equity lines 
that have introductory rates as low as 5 
percent. But the bargain-basement rate 
lasts only a year — sometimes less— and 
then goes up. "Don't just look at the rate 
for the first year," says Airiest. "You 
want to choose a line that has a competi- 
tive rate over its entire term. ” 

You can also save on borrowing costs 
by comparing origination fees and clos- 
ing costs. These elements are generally 
considered to be the “fine print” in these 
loans. A 2 percent origination fee on a 
$60,000 line costs you $1200. You can 
cut that in half by finding a lender who 
charges 1 percent and eliminate it en- 
tirely if you go to a bank that's waiving 



the fee to lure new 
customers. 

Verifiable 

Index 

Make sure the lend- 
er is using an inde- 
pendent, verifiable 
index for pricing the 
loan. Most lenders 
tie their rate to the 
prime rate which is 
published in most 
daily newspapers. A 
quick cheek can t ell 
you what your rate 
should be. A few 
banks, however, 

peg the rates on 
their loans to their 
own cost of funds, a 
measure that at best is difficult to verify 
and at worst subject to manipulation by 
the bank. You're usually better off going 
with a lender who uses an independent, 
easy-to-follow index such as the prime 
rate. 

Get what you need 

just because your banker or broker is 
willing to give you a fat line of credit, say 
$90,000, that doesn’t mean you should 
necessarily apply for the maximum. In- 
stead, you should realistically gauge the 
amount of credit ytni need, add a bit of a 
cushion for an emergency, and take out 
a line for that amount. 

The reason is that you'll pay an origi- 
nation fee of up to 2 percent an the 
entire amount of the line you are grunted 
whether you actually borrow against it 
or not. So if you take a $90,900 tine but 
the most you ever draw on it is $20,900, 
you've paid an origination fee of $1800 
for a $20,900 loan-— effectively a 9 per- 
cent fee. Better to plan carefully and 
take a $20,000 to $30,000 Line and pay a 
$400 to $600 fee. 

The bottom line 

Used properly, home equity lines pro- 
vide you with a flexible, efficient and 
relatively inexpensive method of financ- 
ing a variety of needs. But before you 
write a check against your house, do 
some aggressive comparison shopping 
and remind yourself again of the inher- 
ent risks in going this route. "It's wise to 
exercise a little extra caution and disci- 
pline with these loans," says Ross Lev- 
in, a Minneapolis financial planner. “Af- 
ter all, the collateral you're putting up is 
the most important asset you own 
— your home. " Ml 
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How To Install A 

DEADBOLT LOCK 



■ l seems that all of us are more 

■ security conscious them we used to 

■ be. New high-end etectitmic securi- 
ty systems seem to be springing up 
everywhere these days. And while 
many of these boast truly remarkable 
capabilities, it's important to remember 
that any good security system should 
start nut with the kisLallatiun of deadbolt 
locks on all your exterior doors. With a 
little care and the right imh you can 
install them yourself and save a substan- 
tial amount of money in the process. 

Deadbolts come in two basic styles* 
One requires a key to lock and unlock 
the door from both sides The other 
requires a key on the outside, but is 
easily operated with a turn unit knob 
from the inside, The type you choose 
will depend on the type of doors you 
have and on fire-safety factors. 

If you have a door with a glass panel in 
it, then -in inside key lock offers more 
protection from an intruder who might 
be able to reach the turn units by 
breaking the glass. If your doors have no 
glass, then kicks with inside turn units 
will work fine. The added advantage of a 
lock that has a turn unit on the inside is 
that you don’t need a key to get out in 
the event of a fire. 

The choice is yours. The installation 
is virtually the aame. 

Start by deciding where you want the 
lock to be. II you have a hollow-core 




installing deadboli locks on your exterior doors It the fin? step In improving the security of 
your home. The Job requires Just a few l ooto and a couple of Own- 









1 Begin by poritlonlng the template sup- 
plied with your kxk or the edge of your 
door. Use an awl to mark hole locatkra- 



2 Bore lock Set hole flm using holesaw. 
Sore until pilot bit breaks through other 
side, then complete hole from other ride. 



1 Bore bolt hole next making sure to keep 
bit aligned venfcafly snrfhoftiZQirtelty. Accu- 
racy Is cruciaf On mh jC*. 
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door, stay just above the loeksot that is 
already on your door, Hollow-core 
doors are reinforced near this lockset 
and, therefore, are strongest at door- 
knob level Even if you ttave solid-cure 
tliwfi, Stay near Lhe lockset for the 
greatest strength. 

When you buy your deadbolt, you will 
find directions that include the exact drill 
bit sizes you will need. Make sure you 
liave bits to meet those requirements. 
Inexpensive, adjustable holesaws work 
fine. You will also find a paper template 
to help you mark the exact hole loca- 
tions. 

Getting down to work 

The hole lor die lock cylinder should be 
bored first. While you bore the hole, pay 
close attention to the angle of yotir drill 
and make sure that you bore straight in. 
Don't drift to the left or right. If you are 
working alone, block the door so that it 
remains steady and concentrate on a 
straight hole through the door. When 



4 Trace bolt plate on edge of door, then 
mortise out door edge so plate will stt fiiofr. 
Be lure to use a v«ty sharp chisel, 




7 Slide locksei and pin through deadbolt 
mechanism, then tape to door Slide ocher 
full of todtaet tmo place wid attach. 



the larger hole for the lock cylinder is 
finished, bore the smaller bolt hole. Use 
the same procedure. 

When tile holes are bored, press the 
boll in place and mark around the plate 
with a knife. Then, chisel out the plate 
area to the manufacturer's recommend- 
ed depth Next, press the lock cylinder 
into its opening from the outside and 
make sure that it catches the bolt. 
Installing a strike plate for a deadbolt is a 
little more involved than for a regular 
tack set 

Many deadbolts come with a reinforc- 
ing box to give the doorframe added 
strength. Measuring for this box is criti- 
cal. Because doors often warp when m 
place, simply measuring from the bolt to 
the edge of the dour and Lransfering 
those measurements to the doorjamb 
does not always work. A better way is to 
paint the edge of the bolt with lipstick 
and Lhen r after closing the door* turn the 
bolt against the door frame, ITie lipstick 
will mark the exact spot where the boll 




5 Slldr bolt Into hole and make sure It fib 
bush on daw edge, Ptefeore screw clearance 
botes, then attach wfth screws. 



1 Tevt bolt for proper operation, then 
when HtUfled. coat end of bo#f wtth lip- 
stick, Close ooor ana sihot Don onto j-amD. 



will strike the frame. There's no going 
wrong with this tip. 

Determine the exact center of the 
lipstick mark and take all measurements 
off of this point. When installing a rein* 
forcing box, you will need to bore two 
holes and then trim them into a square 
liole lor the box. 

Chisel must be sharp 

Even if no reinforcing box is included, 
you will have to chisel out a recessed 
area to accept the strike plate and a 
heavier, brass reinforcing plate. The 
total depth of these two plates will be 
near '/< in. 

When doorframe is ready for the 
strike plate, reinforcing plate and/ 
or reinforcing box, bore the screw 
holes. The reinforcing plate will come 
with heavy screws at least 3 in. long that 
will extend through the door frame and 
into the exterior wall studs. Install these 
and the screws for die strike plate and 
the job is complete. IM 




4 hcaAoft b activated by Hat pin that 
Jotm bom tides of loduet. Pin length can be 
adjusted to match door tftkknest 




• using lipstick math at guide, mortis* 
Jamb to receive deadbolt hardware. When 
hole It complete, attach plates with mwi. 







POPULAR MECHANICS • JULY I *07 137 





How 1b Repair A 

BATHTUB DRAIN 



e pairing a poorly working tub 
drain is one of those intimidating 
tasks for most people. All the 
important parts seem to be hidden under 
the tub or inside an adjacent partition 
waU- In practice, however; nothing 
could be further from the truth* because 
the working puts can all be removed, 
cleaned, adjusted and reinstalled from 
the outside. All you need to know is 
what type of drain you have. 



Tub drains, usually called tripwastes 
by plumbers, come in two basic styles 
with the same purpose, namely to close 
off the tub opening so the water does not 
drain until you want it lo. The one on the 
left is called an interna! plunger. When 
you flip the trip lever below the faucets, 
the plunger slides past a drain baffle in 
the overflow tube and prevents the 
water from passing into the drain sys- 
tem, This type of tripwaste calls for a 





1 Two &aik iripwostn are Internal plunger |lcft) and pop-up model IntkfdteJ. Both fit 
standard drain lyrfem I right I with vertical overflow And horliEmtaJ drain-opening Tubes. 




I To remove plunger trlpwartc — or vert I- 
corf section of pop-up — unscrew overflow 
cover plate. It i attached to overflow tube. 




4 Pull mechanbfn from overflow tube and 
dean thoroughly. Apply heat-proof 
grease, then reinstall and check operation. 



simple screen that covers the drain 
opening at the bottom of the tub. 

The second type (below right) is 
called a pop-up tripwaste. When you 
operate its trip lever, it allows a drain 
stopper— positioned in the drain open- 
ing— to faU into the opening, closing if off 
and preventing water drainage. 

In most cases* the tripwaste just 
needs to be cleaned and sometimes 
adjusted as shown below. Accumula- 
tions of hair and soap are the usual 
culprits. The hair becomes caught and 
the soap tends to bind it in place. If you 
force the trip lever when it's stuck, you 
can distort the mechanism's adjustment 
which will have to be repaired as well. 

— Metis Heukenius 




2 To dean plunger type, juft remove 
ween. For pop-up {thrown above | JuJt pull 
mechanism from drain opening. 




V If plunger or spring arm needs adjust- 
ment, move connecting rod on fitting and 
retighten. .Reinstall and check. 
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Homeowners'Clinic 



BY NORMAN BECKER, P.E, 



AJr-CondItfonIng 

HumldJstat 

What is your opinion on installing a 
humidistat in series with my air condi- 
tioner thermostat? Will this save on 
operating costs? 

LEON MARKS 
PLANTATION, FL 

The amount qf electricity saved will 
vary considerably with the user : A 
humidistal with dehumd\ficatiori 
control (the contacts dose when the 
humidity rises) Y such as the Hon- 
eywell model No, H46C1000 win do the 
job. It operates in the mnge qf SO- to 
80-percenl relative humidity and sells 
far about $45. There i$ a disadva ntage 
in connecting the controls in series. In 
this case, both the kumidistat. and the 
thermostat contacts must be dosed for 
the air ctmditi/mer to operate, ff the 
relative humidity is low , the ofr condi- 
tioner will not run even though the 
room may be u7uyjn^fortably hoL When 



Severe Humidity 

] have a severe humidity problem in my 
house which is 2 years old. The indoor 
relative humidity levels run 70 to SO 
percent during the winter months. My 
double-glazed windows are constantly 
covered with moisture and the varnish is 
beginning to peeL The attic is vented by 
sis roof vents and sk eave vents. The 
walls contain 6 in, of Fiberglas insulation 
with plastic vapor barrier and there's 12 
in. of cellulose insulation in the attic. To 
take care of moisture in the bathroom, 1 
have a power vent to the outside. The 
range hood is not vented but there is 
only minima] cooking done on the range. 

MIKE TRUAX 
ZRGN r MN 

It sounds as if you have a tight, energy 
efficient house, White this helps keep 
your heating costs in line, it inhibits 
fresh-air i^fUtTatim that would other- 
toise hdp to control humidity. Con- 
densation problems often appear in 
the fail qfter the house has been ex- 
posed to the warmer moist air of the 
summer months The moisture from 
this summer air is absorbed by every- 
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THERMOSTAT - _ 




SEJflB PAKA1LE1 



HunMttatflCki be wired In parallel or series 
wlEh die thpmxdtat id allow you* &\r condi- 
tioner to engage on high humidify. 

the two controls are cornweted in par - 
aJM, the air conditioner will operate if 
the contacts on the humidistat or ther- 
mostat are closed. The condition that 
is met firsts temperature or humidity 1 
triggers the air conditioner. Here y^u 
can use the air conditioMT to control, 
humidity by setting the thermostat to 
engage at a high temperature 



thing in the house including uwxf 
framing, walls, floors, dothes i furni- 
ture and so on. 

When the drier, cool u*eather ar- 
rives, the house tends to dry out and 
thifreby increases the revive humid- 
ity of the interior air If the tempera- 
ture at the windows is below the dew 
point, this moisture i till condense. 

If this is the cause for the moisture 
buildup in your house, it can be cor- 
rected by ventilating the rooms Open 
the windows in each room for about 
cm hour during the warmest part of the 
day. The dry outside air can (hen mix 
with moisture-laden household air 
and reduce, the overall humidity . 

There are other possible causes far 
moisture buildup in ymir house. If 
your basement takes on iwter after a 
rain, make sure it's pumped out as 
soon as possible The wa ter vapor wM 
migrate up to the habitable portions of 
the house- The din floors in crawl 
spaces should be covered with 4- to 6- 
mil polyethelene sheets even (f the soil 
feels dry. According to the Small 
Homes Council at the University of 
Illinois, a lOOO-SQ.-fl house can re- 



lease as much as IS gallons of water 
per day through evaporation in the 
crawl space Try to avoid storing fire- 
wood in your basement Asit dries, the 
moisture it looses will contribute to the 
relative humidity of the household air. 

Another possible source for specs- 
siramoiifmre buildup in the house is a 
tiogged heating system chimney. One 
qf lheproducts of eotnkustion in a gas- 
fired heating system is watervapor. If 
the chimney is dogged, the water va- 
por' will pour into the house This must 
be checked not only because of the 
moisturelevd buildup, but because 
poisonous carbon monmnde could be 
leaking into the house as well 

Screening Sun's Rays 

We live in a house out in the country in 
central Michigan. In the afternoon, the 
sun comes through the upper windows 
and casts across some rather good 
prints and paintings. 

[ would be very grateful for your 
advice on some form of window covering 
that would largely eliminate or screen 
the sun's harmful rays that have a fading 
effect on the pictures. Many thanks for 
whatever information you can supply. 

ALBERT L. CATALLO 
GRAND LEDGE, Ml 

The 3M Company has exactly what 
you want. They have a product line 
called Scotchtint Sun Control Films 
that wilt cut out about 99 percent oj the 
uUravwiet rays which cause fading 
and drying of pictures, furniture and 
carpeting. The film also reduces sum- 
mertime heat gain and unntertitne 
heat lass. Scotchtint films are avail- 
able in do^itymirrsetf kits or can be 
installed by authorized 3M trained 
service representatives. For informa- 
<«m mi you r local Scotchtint Film 
distributor, write to Energy Control 
PmducisiSM, 220-8E SM Center, St 
Paul, MN 55101. H« 



Do yuu haw a hwmp- tfUHhi iftuinw tw repair prcJt- 
Irtfi? Smd tl lu tluaic PitjFiiftir M* 

p*nni^, ^ HV*e S?th St, AW- rwt at mum 
Lfflirm mttwrt be arur urmt &ttf prot- 

tatu u f L-idr I Tilt'ni. I ir.-uU be tfiA^u-vutd m thf. 

uwfy ^nFir-FT^atr awf moinJCTMmsr 
Wp, ff FM'i Hvmr to Guide., t£,45 ptjsipaid. 
Semt yaw rantafs) to PopuUif Meehan ics. Bur /OH, 
Radio CiivStatiim f JVm? Km*, NY fOIQL 
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Appliance Clinic 

BY STEVE TOTH 



Door Seal Burnout 

I have a Gaffers & Satiler self-deaning 
electric range model No* A:iHX2CW94 ( 
serial No, 03X009305206 The door seal 
is burned out. How do I replace it? 

VICTOR LUCIANO 
SAN LEANDRO, LA 

You can purchase the door gasket (part 
No, 1313-279) fmm any Magic Chef 
parts distributor far about $30. To 
install the new gasket, first remove the 
ovm door Notice that the gasket fits 
between the oven u*all and the cabinet 
frame Loosen the sir screws located 
around the inside of the oven that 
fasten it to the frame. Hit tike side of 
the oven gently with your fist to loosen 
it from the fro me Then pull the old 
gasket out Starting at an upper cor- 
ner, feed the new gasket across the top, 
doum one side and then across to the 
center of the bottom of the oven. Now 
feed the other end if the gasket around 
the other side of the own in the same 
umy. Htfur/F the ends meet at the bot 
toJR, overlap the gasket and tuck the 
ends behind the otert rarity. Replace 
the sir screws that hold the one?* to the 
outside frame and install the door. 




net thread the gasket around oven 
wait Tuck In endr behind even cavity. 



Still Ticking 

The problem is a kncwrking noise in the 
gears of our Maytag wringer washer. 
We paid a serviceman jus! to tell us to 
run it until it stops- 1 understand Maytag 
has stopped making wringer washers. 
Do you think we could still get parts? 

THOMAS W, CAMPBELL JR. 
PHILADELPHIA, PA 

Maytag dismUinued manufiurtu ring 
wringer washers in November 1983. 
However, ollfunctional (noncasmetic) 
parts far these units are still stocked 
Its difficult to know what's causing 
the knocking, / SUSp&ct it's coming 
front tike transmission The gears may 
be worn, or may need lubrication 
1 suggest yon call Maytag at 1-215 - 
568-5910 la get the name and address 
of the Maytag sendee company nea rest 
you. If you feet like taking on the job 
yourself, pick up a wringer washer 
service manual (part No. 5& 127} 
frr/m any Maytag parts dealer for 



about S3. Itej^aitishowtoreniovethe 
transmission. You can then semi it to 
the Maytag Co,, Newton, LA 50208, 
Attn : Customer Sendee. Include a let- 
ter erptaining the problem. 

Water Torture 

I have a Sears Coldspot automatic re- 
frigerator with an ice maker and cold 

water dispenser, model No. 

106,7618440. serial No. E13409S60. 
Three years ago the dispenser spigot 
started to leak when turned off. I re- 
placed the solenoid and valve unit and 
the leak stopped. Recently, the leak 
reappeared and 1 replaced the same 
parts once again. However, I found the 
water continued to ran for 2 or 3 sec- 
onds when I released the dispenser 
switch. 1 tried replacing the solenoid 
valve again with the same results. 

JOHN BAN NON 
KANSAS CITY. MO 

Your refrigemtor uses (wo separate 



soteumd-opemted values — one /or the 
ice maker and the other for the cold- 
u<atcr dispenser. It’s easy to Cut 0 iS€ 
the two. The ice-maker valve (Sears 
part No, W2531), is a shtw-rJasing 
valve. The cold-water valve is quick 
dosing (Sears part No. 339936). 

Check the part number on the valve 
you installett against the above num- 
bers. (f it's the correct valve, try check- 
ing the t cater flow from the reservoir 
storage lank to the spigot. Make suns 
it's open and free from anything that 
emild cause your qfr/er-jhmi condition, 
(f you need to repine? the tutting, order 
Sears part No. 807200. 

Popping Fridge 

I have a Gibson refrigerator model Na 
RT4C1DEDG. serial No. C92844605, It 
makes a loud popping noise 10 or 12 
times a day. I'm worried that the copper 
tubing might rupture and leak. 

FELIX FLORES 
SOMES HAR. CA 

Yimr 7tf*isr is probably related to ex- 
pansion and contraction of metal 
paris during (he automatic defrost 
eyrie. The refrigerator is equipped 
with an electric heater that comes on 
q fier 8 hours of compressor (jpemtion 
This heats the aluminum cofAing coil 
to about 5lf F and metis off any ice. 
During this cycle, (he parts unit ex- 
pand When the compressor comes 
hack on, the coils cmi amt contract. 

There's ti souml-teiel kit (Gibson No* 
G- 1665 10) available that will muffle 
the no ise. The kit consists of insula- 
tion which is added between the cool- 
ing arils and Ike bade of the refrigera- 
tor. It costs about $3 at Gibson service 
centers. To install this kit, first unplug 
(he rzfrigeru tor and remove the. evapo- 
rator cotter: Then^ disamnect the evap- 
orator fan motor and position die 
insulation behind the evaporator. If 
you feet unsure of this operation^ call 
ytmrlocul Gibson service company for 
professumal help ■*■ 



It ff* mi ha i r u pmfiti'm a i If i im ri tf nfrjjfiarwr^ .vnrrl r 

i-juj-rmri dpi. ni'r.-rifl 1 u-ilh tftr m^in' amt wmaJ numhpn; 
Jn Apfitianir Omfc. I'npittur AfffiVWiwr nc_ ..SJM Wfsj 
5?tfi SI., A 'nr- YwK JY) r IWtll Surry, but burrs 
connol he nhwsjrtrrf iPkf-rP'irfNnfly frf 

ij'ihii-'if wilt t# tti&ens&Prt in tin* ttJumn. 
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Makers of the World Famous T-50 Staple Gun 

Now Brings You A full Selection I 

Of Professional Quality Fastening Tools 

For All Your Fix-It Fastening Needs! . 



ELECTROMATIC 



Model ETN-SBl M,Vt 

Electro-Malic «! ? t| 

Professional f ** 
Quality JB’ i 

ELECTRIC jM " V ; 
STAPLE VV * 
GUN 

FLUSH 

FRONT 

FJfTFWFO HOSE 

Pfnnrif etsjr tafpnjnjg m 

rtCflStd COFflffi, 

And Qihwr hird-io-Kti M phet s 
wtlfr pin-point *ttur*£f! 



W XPANDO * 

FASTENING SYSTEM , 

a ftachment 1 Fasteners ; I 

IntUntly converts thr Arte * {'■ f 

T-50, T‘5QM, fit l$5 SfjpJ* Gtfn ! / 
into i Mlli-)Hirp«t ■ IL 
fattening IsqI! HAE 



Model fl 

TR'550 

Professional 

Airtofflattc Le per Feed ^ 

HOT MELT GLUE GUNS 

Elttfruuc Solrif Stole 
HMfnpjtr Hi-Ttmp Hotnii <f J 

* 4 types of Glut Sfji ivertofif* jJ 

* |tye* w4 r, Glw srri 

■ raitftiirtrf haitrih W 

* hdwrth*w*iri* rmiri* Jr 

* Ae usjb/r sI&fAjC* 

■ Lf^frf werpEJVI 

* Uses 4 types of GTiw Slii 

* fiuifl ii Orip Trip/Stind 



Model RH-200 

Profc ssional 

u pu/f JHVfr roots 

* fAiteuM JWM tof hArri-to-g* l *i pl*tn 

* Uses 4 Hwl SFVrt, J J2 J , 1,1" 5,22" jmf J-J£ 

p Spmr-luriHf htndte for msj rrwf Jarfuif tinf ejection 

* Afl Ueff f wiriKtien 

* C(rtrfsrf|ili ifarf fFJp 

* 4 rto» pwtrs wrench 
- NiodFv focki when 

tribute 



Model ML- 100 Light Duly 



ARROW FASTENER COMPANY, INC. 

271 Mayhill Street, Saddle Brook, NJ 07662 
In Canada Jardel Distributors line.. 6505 Metropolitan Blvd East Montreal HIP 1X9 Quebec 

Available at all loading Hardware. Home Center, and Discount Department Stores everywhere. 
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Piece-Keeper 

An easy-to-build small-parts cabinet. 

BY ROSARIO CAPOTOSTO, Contributing Editor 



H ow many times have you 
spent about 20 minutes 
searching for a specific 
box of screws or the 
brass escutcheon pins you 
bought hist summer — you know 
they’re in the shop somewhere 
— only to discover that the box is 
nearly empty and the 
hardware store is, of 
course, closed. Well* 
take heart, because for 
most shopworkers p 
keeping organized is an 
ongoing struggle. This 
is true especially when 
it comes to organizing 
the hundreds of small 
parts required for ail 
types of shop w ork. 

In an effort to end 
some of the chaotic 
clutter, we present this 
simple 6-drawer, roll- 
around storage cabinet. 

The easy- to- build cabi- 
net provides storage for 
120 items such as 
screws, nails, nuts, 
bolts, wood dowel pins, 
plugs and other hard- to -find 
parts, Kach drawer holds 20 9- 
ounce clear plastic cups. The in- 
expensive cups are available at 
supermarkets and convenience 
stores. Unlike most small-parts 
cabinets, this system allows you 
to remove a cup and bring it right 
to the workbench or job site. 
And, since the cups are clear, it's 

Compact and portable, tills smaiJ.pans raE>l ■ 
net [left | mum dieaf plastic tups foe stor- 
ing nails, screws, nuii and other rtard-to- 
ftnd Hems. Cabinet houses 1 20 cups. 



Cabinet dcsrgn: CapCtfOSEtf 

Color photo.' JR ROM 

Bladt-nTwrit* phcrtKr Rns^io C-iporcvn 
TtchnkJM anlm L L^qjerw? tnommon 



easy to identify the contents and 
determine when to refill. 

The cabinet also features a 
built-in, adjustable-height steel 
roller housed behind the draw- 
ers. Use the roller to support 
workpieces on the out reed side 
of our portable power-tool table 



or a standard table saw, planer 
and jointer. The roller can be 
actuated to hold oversize stock 
when you’re working on the tor- 
sion-box workbench too. Note 
that the compact, portable cabi- 
net requires less than 4 sq + ft. of 
floor space and stores neatly 
against the workbench. 

Cabinet construction 

As with the other projects iti the 
Shop work Guide, this cabinet 
can be constructed using porta- 
ble power tools. Build the cabi- 
net from Vein, maple- veneer ply- 
wood. Use less expensive lauan 
mahogany -veneer plywood for 



the drawer panels that hold the 
caps. Use solid maple lor the 
drawer guides, drawer faces, 
cabinet trim and as edge band to 
conceal the plywood lamina- 
tions. Mole that the 2 '4-in,' thick 
post (part L in Materials List) 
that supports the roller is made 
by gluing three pieces 
of ;i /*-in. maple plywood. 

Begirt by cutting the 
cabinet's plywood pan- 
els, to the dimensions 
given in the Materials 
List, using a portable 
circular saw. This in- 
cludes the sides, back, 
partition and top and 
bottom. Next, glue '/fl- 
ip, -thick * V, -in. -wide 
maple edge band to the 
edges of the plywood 
panels, as indicated by 
the drawing. Only the 
partition (D) does not 
receive edge banding. 
An easy way to “clamp" 
the edge band in place 
until the glue dries, is 
with masking tape (see 
photo 1). Before assembling the 
cabinet, bore a l-in.-dia. access 
hole in the partition so that you 
can take out the carriage bolt 
and remove the roller assembly, 
if necessary. Also, glue and nail 
two post guide strips (K) to the 
partition. Then, cut a ¥ 2 - in. -wide 
x l2'A-in.'kmg slot in the bark 
panel to accommodate the car- 
riage bolt. To do this, first bore 
two '/z-in.-dia. holes to establish 
the lop and bottom of the slot. 
Then, make two parallel plunge 
cuts with a circular saw to estab- 
lish the slot width. Cut through 
the last bit of wood with a sabre 
saw (photo 2), 




Cabinet features an adjustable-height outfeed roller that stores 
behind the drawers. Use roller to support long boards when 
working on the tonion-bo* workbench or power-tool tabic. 
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MATERIALS LIST— SMALL PARTS CABINET 



Key No. Sim and drucrtpliisn Stfcwl 
A £ Vi * 22 % x -S 3 V niM|ri* plywwrt 

r-illi 1 ? 

Ffl I Vi X 2fiV- x 23 V maple* plywncf 
1 1 '.-■ i :> i c N ■ 1 lML4>n> I 

C l Vi HW% - aPh' iruiEiit- ulywniril fttip) 
t> i Vi X a>Ur X Ifipt ptevvod 

(purtitiDr) 

E 1 V* x 2U l -‘r i 1ES V maple plywood tbockP 
V £ %***» ffl^Unnh 

(I 24 l -i s Vi j; [ 71- mapfc ^drawer pinrlel 
H fi j:i /,4 K 3t* s ±r maple (drawer Dra) 

] <3 Vj x 1ft x 20'/,/ buutn plywood idrawir) 

J 12 ^'-dia. x ]V*e‘ kardwoDO dowel 



irlniwer stop) 

K Z %x2H* ma-r-l-' flywwil 

euktet 

L f 1 x t 20*$." maplt- plywood (pns.1) 

H 1 Wi n 2Vi x 13" maple (reto-r pupporti 

N to 1 vr-wide nwpto tel^F b*mdi 
y x * 4 cuator with hntkt' 

P*" 1 HV-dla. a s:r Rta»] roller 

□ 1 to“-dka_ x 3-WT boil , washer and wLnjnuut 

H Z -rn-MTier lira*.- 

ri L2i!l iP-oz. rti-ar plaatk cap 

T 12 fid L'.immnn nml ml lu lan£ tetfipl 

LI 2 T No. 12 fh fKiua- !4'-dia. mxple pJiJg 

V 1^' No. X fh Acnrw; Mf-dk. mipJe pJupr 



W 3d finMihintf irnii 

X &i fiPHhinir nail 

V |li r No. 12 fionhi : ai1 swlf-iappinj; ktpw 

Z -E r No. H fti screw 
Miw- ("arpenter's c1ue P 1CKJ-, 120- and 220-gTit 
pandpapw, Hatin-nniKh jKilyurelhaii* 1 varnish. 

+ Korm pout by lufoLouling together I hnw pieces of 
Vj k 3-ul-whIg maple plywood, 

‘’(Wn are availiM 1 from Armor Mudi, 
ftos -UK, K. NnrthporU NT 11T31; set of four 
casters (Nci. TtlttlH} coete ffl. postpaid 
“♦Steel roller [No. 7ikfCH.CU) m raid by GarreLl 
Wade, ]£1 Avenue d tHe Americas. New York, 
NY EUQ13, fbr SH. LM pofitpold vfroh. 



Assembly procedures 

Bore screw-shank clearance hulp^ ami 
%-in.-dia, x ^in.-dtep W06xl-plu^ 
holea at each acrew tncution. Glue and 
screw together the cabinet with I^in. 
Nu. & scre ws. Conceal each screw head 
with a ^x-in.-dia, maple pEug, Next, 
make t!ie T-shap£Hl post that suppon^ 
the nut feed roller. Attach the roller to 
the era as support with two comer brac- 
es (R)h Cut ¥4 x y 4 x 3 H-Ln. drawer 




1 Us# '/i-JfL-thkk maple edge band to con- 
ceal tne exposed ptywwd rdg«. lap# itw 
ed^e band In place until the glue dries. 



guides (G) from maple slock. Each 
drawer panel slides between two pairs 
of guides. 

Bore three pilot holes in each guide to 
accept 'Ad finishing nails. Alsa h bore a 
Yhdn.-dia, x Y^in. hole l¥i in, from the 
end in 13 of the guides. 

The holes accept lVMmdong dowel 
pod sections that act as drawer stops 
(J), Be sure to use these 12 part* as 
lower drawer guides. 




2 To form the bolt dot In cabinet back, first 
bore two holes, then %aw av% the waste 
using a portable circular saw and sabre uw. 



When installing the guides, use spac- 
er block,s_to maintain uniform spacing. 
Use a l^ifl-irL-ivide spacer block to 
separate one pair of drawer guid es from 
the next. Use a Yi-in.-wide spacer be- 
tween the upper guides and the lower 
guides. Wrap three thicknesses of 
masking tape around the Y+dn. spacer 
to create clearance for the panels to 
slide (photo ft). Glue and nail the guides 
to the cabinet sides. Note that the 




3 Before attaching the partition fd th# 
cabinet bore m T-ln.-dlo. bolt access Kofe 
and attach two plywood post guide strip*. 






PQPUIAR MEtHANKi * JULY ITO7 






m PLUG KTO POWffl- ANYTIME, ANYWH0IE 

Honda's color brochure offers a wide range of 
generators, from 550- wan portable units to high- 
puwer 6500- wait models. Plus. Honda'S Tull lint 01 
mowers,, snowthrew&rs, pumps and more. Free 
337 NEED MORE SECURITY? 

KmkseTs lull-color "Door Hardware Sector Gutoe'' 
presents doorknob, lever and en1ran.ee designs. The 
latest law-enlofcemenl recommended deadlocks that 
can be added to existing residential doors as an added 
burglary deterrent also featured 25-C 

m rrt wmbt$ msa 

Four Winns has been manufacturing fiberglass power- 
boats for nearly a quarter or a century. Now il would 
like you lo know about its "Winner's Edge Owner 
Protection Plan" and how it gives owners an addition- 
al two years ol coverage at rm extra cost. Free 

m no mess pa mm 

Paint worry-free with new Tape 'N Drape 1 *— the poly- 
dropcloth and masking tape all in one' n a ufrert Coated 
Products, Inc offers brochure desen bmg bow paint- 
ing can be dona quicker and easier with no need lor 
time-consuming dsanrop Free 
34 D YD1H BEST SHOT 

Nikon nflescopes can make every shot count, espe- 
cially lor that once in a lifetime trophy. Detailed 
Information and literature about tbe accuracy, light 
gathering ability and affordability of Nikon's premiere 
scopes. Free 

341 HIE WATER QUALITY TEST 

Don't take your water tor granted, send lor your Iree 
water test bonte today. Rainspft will analyze and 
return a test repon. Plus, a color brochure explaining 
me benefits of its waier heaiment system. From 
Rainsoh Wa lei Conditioning Co Free 

342 CRUSE IN COMFORT I 

Buckle up tor salely with Comfort Wrap 1 *. Sort, 
washable, and attractive padded seat twit cover that 
attaches with Velcro" strips is available in many 
colors. Brochure from VfiH Sales Service Free 

343 MICKEY'S BOATS 

Cobia is the official boat of Wall Disney World. Catalog 
illustrates models, including the Sun-Skiff 177 pul- 
board with casting platform and lackJe box Free 

344 STROKE ON STAINING 

Information Irom New York Bronze Co. gives details 
atom the One Stroke Woodgrain Relinking KM A 
basEcoat, grain coal and finish coat all in one. Use on 
wood, mglal and plastic. Free 

Popular Mechanics 7/87 
In 1718, Sandusky, Ohio 44070 



343 CABINET CLUTTER? 

Amerock’s 1 'Cabinet Aides” brochure Illustrates in 
full -color several ways to acce&soriis kitchen cabinets 
for greater convenience. Storage organizers include 
undersink pullout racks, undercabinet pull-down units 
for cookbooks, knives, spices, messages, Free 

346 AIR COMPRESSORS AND MORE! 

Campbell Haustald's color catalog has * lull fine of 
U L, listed portable air compressors. From Vi HP to 5 
HP lur every homeowner's needs. Also, compatible 
tools and accessories for sandblasting, fastening, 
painting, home repair 3 more Free 

347 BU-D VEHJH PUCE M THE $t*fl 

ODL's 16-page, color brochure det&ifs every step in 
assembling the Sunspot 1 * room. Uses interlocking 
panels that form an exceptionally strong, weather- 
light living area. Ideas no where to erect and how to 
accessorize. Si .M 
341 PRECISION GARDENING 
The 2010. Mantis Ti|Setf Cultivator is lor avary gar- 
den-^from a flower patch to an aora ol vegetables 
Speed-weeds a sensible nine inches wide, informative 
literature packet also shows options to mike other 
lawn care chores a breeze 1 Free 
341 ''flEHTHG" CAN MAKE IT EASIER 
Hava a home improvement project in mind, bul you 
don't know quite how to do ft? A ID- page bookfet. 
"Discover Ranting." from the American Rental Asso- 
ciation contains "how-to" lips lor the DlYer and 
explains how renting the proper toots and equipment 
can make your life easier. Stic 
350 MASTER SHOP DUDE 
An A to l guide to nails, screws, moldings, sandpa- 
per, wallpaper, lumber, floor tiling, wood finishings 
and more. Printed on large laminated cards that can 
hang in your workshop for fasl reference. From 
POPULAR MECHANICS. 15 95 
381 OVERBOARD ON OUTBOARDS 
Mariner's 1987 toll line ol 2 to 220 hp outboards 
indudes the firs! electronic futf injected outboard 
Also now for '97 am 3 cylinder 75hp and 90 hp 
loopcharged outboards and 9.9 hp outboard Fully 
illustrated, 4-color catalog Free 
352 BLINDS FOR DESMjMNG WINDOWS 
flradd A Hall Associates otters then latest color 
brochure on a wide selection of Levolor window 
treatments to add a designer touch to your how 
decor. Plus, information package cm how to measure 
tor custom £ ready made blinds- Free 



353 FK WOODS AND WOODWORKING SUPPLIES 

A woodworkers delight, Constantine's n 6-page, 
color catalog oilers 1 50 kinds ol veneers and 250 
sizes of fine cabinet woods. Plus, decorative inlays, 
mouldings, tools, plans, books and hardware. Si. 00 

384 ALL CHARGED UP 

?B-pagc color catalog features batteries and accesso- 
ries tor motmcycles. ATYs, snowmobiles, wator 
sporl vehicles and scooters, includes leatuie.-benefil 
pages. specifications. applications, service and main- 
tenance details From Yuasa-Burrcfit Battery Com 
Free 

355 PROFESSIONAL PAINTING RESULTS 

Grwntine Painters' "■ Tape masks to Terror-free paim* 
ing results No drips, mess. ransOJ worries Use gn 
wood, vinyl wallpaper carpel, him, intend and 
exterior walls. 4-color brochure Irom Manco. Free 

356 CONSUMER CUBE TO CEkAGS 

Armstrong's color brochure ill usi rales options lor 
remodeling with an attractive tile or suspended ceil- 
ing Warn peace and quiet? Select an acoustical 
celling that absorbs a minimum ol 45% ol the noise 
striking its surface. Wide variety ol patterns Free 

357 ROUTER BITS 

Robert Bosch's router bit catalog details over 230 
carihde-Upped arid steel bits engineered lor perfor- 
mance, Featured: straight , edge, groove lormin-g. 
laminate tnmming and specialty bits for plastics, 
dovetails and more. Free 

358 BAY CRUSEAS 

For 1 987, Bay liner offers an exciting lineup of Ameri- 
ca's favorite pleasure boats, 14-15 feet. They're all 
top quality, loaded with standard failures. at prices 
starting under S5.W0. Free 

358 HOME CARE GUIDE 

Make home repairs easy This informative guide, with 
over 125 illustrations, helps you Fix plumbing and 
electrical problems, silence squeaky floors, water- 
proof your basemen!, even hang wallpaper. 10 topics 
in ail! Printed on large plastic-coaled cards. From 
POPULAR MECHANICS Price: 12,45 

38Q TUWKj TF& 

Holley presents me latest data available Irom She 
development and testing programs ol ins Replacement 
Parts Division. Tips on diagnosing and repairing 
engine parts tor DIYera. Also, new products Free 



Tliij Coupon Expires Si pi amber 38, 19E7 



Total money for priced items 5 

Service Charge 3 
Total money enclosed 5 
TolaJ items requested 



Pit£i£ am foM I i rciwt m- item eheckfc Ml ow 

341 □ 348 □ 340 Sit □ 353 11.00 □ 357 

342 □ 34fi □ 3 U 15.85 Q 354 □ 3M 

343 □ 347 51.M □ 3St Q 3S5 □ 389 32.45 

344 □ 341 □ 352 □ 356 □ 360 
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HMNl Ifluu Prwp 

Atfdrm 

Ibwi Sunt ftp Cudf 

(ftea« umE catl ditek or mom nrflrr made out In POPULAfl MECHANICS Ha lumps piuse) 

Hole: Popular Michanlci processes your raquaitt for the above inlormalion and forward* Ihite Inquiries id Ihe organization making Ihe oiler. Each company mails 
the material dirnclly Y&ur order will be on its way to you within 90 days. 



PSSSSSSSTH! 

SEE the Most Affordable 
Helicopter in the World! 

ON VIDEO!! 




KJRotorH’ay 

ft* iiCWr.it r 



Jusl irfUtgile- j*ilr ii ^ ll ih mi' . Lji.h[iil ! /i>jP gwl-. ;m.t k- J 
nH -CDrne ,,i A nm-rc-pCnr IhaE , r-.i cin Actual!*- .AFFORD la 
OWN Artd FVF' T he- Ra^V^fly Eatc ■* rnvDijtiDnjtrv >*i d*- 
4 ign. meorj>c-'A!riifl «U|* ef thw Art i -'hi r<n,i.vl in n*fi- 
CQQtmt. cninii^ ID 9i (tut 3A. much v*t .1 \m\\* l*ii inm 
1 h-a cairl Dl j luxury iparli (tai- 1 +^d -nul morn 1 Q'dm our 
updAlBd mlorn- nl-an pjLkCl or "TmE E P.EC EftPERlE^CE 

M!l 3 «>lBpti U wn AtllOi! IlHcd PWur ID"* pmdlAfllD^ 

W|lh .n! , ij.iniflPii>-i MhjGftIKMI. niBrOritlfl nvmtii.irl li.vireijn ^mj 

Nijjnr rTi.!ih*i.r-Fr* fllang H irn J rfyn+mif; iwLi 

Iti qih rrfi.i.ji 1i.-> illiiicrfldD iMornuriiQn P3CMH ^uV lino 
an Kxcihpg lull color -brochure. a itnp tiy slop dcEcnplian 
□I he Hat-a'Wjf proffrjm H-yipa drAM>nqi. 3 laid oul vtj 
puilf 9 pfhcino dclBi'i- a«j b ipct>a> oKrr *1 I AH jfdui 
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fM Ciwiii Lin'd Cidlarnen. To Grd*’ PfrchAU*— 
CALL TDU.f REE H 0 W 1 
U S | AuitB. Hawaii, and Eh-a Virgin i-kinnch I 
1 HO-Vi-lWi, t« Ti l^J fill- 5 Q» 

Chi^jAEoMC, Visa. AipEi Edp DhIy 



bnd en* Ih* fIwrii chadwifl tMtaw: 

! Vid»D ifcf* juamqqIii DiAprsM^' 

1 ■HOUR V-IDEO TAPE ft IWOnHAtlQH FKG. 

SUBdfy. YH& 0flta E-SgEfi 

VKi*fi Tip# Onlrf » 

inlormirion P.ic Lagu Om r Si 3 DO 

Arizona "FB.-dtrla addA'-rfi uloi la* 
lOlfhfMH PFffflrK Add $ ID DO fHAllQA] 
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SU 5 OCCUR 
ADDRESS 



Cl TV STATE ZIP 

ROTOR WAY AIRCRAFT, SMC, ™ 

74lt W Giikvfrion. D*jw 7PMT. rr^ndlar AZ£iSJa& 



DOME HOME KITS 

•SpacHMia . . . E liinent . . . 

Affordable-. .Monterey Unmes 
Homes are designed tor a 
IlfrllTIH of divines 
lip Eo^mort eikt 
fly efficient Chin eve ry- 
diy twrmes- ftittnU'd ^ 
tKalldinjc — 

comts PTTEUt ~ ‘"^ 7 

and color coded. 




!•*** 
Send tor 100 p^e eelor 
CAiAkg&PUni fldoir $7-00 
Ail^y (toiinnEnfi! 



[; niu n|A Aiiwp^ I iniri d fVu E«-l— 

: Mn. Kttd m Me A 4 tW Wd|. J irftM. l lw ■■ hUi'-^hI !■ ■ ■»■ 
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Bond Tu. MCrSTTiftfl' EiO.HI-j^ 

^^Clncits-Av tun -1U r 
Rlvrllok. CjJiI 43 S 1 T 




CABLE T.V. CONVERTERS 



WHY PAY A HIGH MONTHLY FEE? AH 
Jerrold. Oak, Hamlin. Zenilli. Sciertilic 
Atlanta. Magnavox and all specialized 
cable equipment available lor shipmenl 
wilh 24 hours. Far fast service MC/VISA 
or C.OD. Telephone orders accepted 
(312) 65S-532D 60 Oav Warranty (Quarv 
tily Discounts) 9 AM to 6 PM Monday 
through Friday Cenlral Time. Stamp En- 
velope (60c postage) tor FREE Gala log 

Midwest Electronics inc- 
5143 Vi. Oiversey * Chicago. IL 60639 
No Illinois Orders Accepted 



SHOPWORK 



Piece-Keeper 



uppermost ^uifle on eath side is t /h in, 
from the uniJeraude rjf the cnbineL Lop. 
Finally, ^Iue 1 the dowel- rod stops into 
the hole-s hoiTd irs the bwer guides. 

hJi?xt F cut six drawer panels <I), 
There's no quick* easy way to cut nut 
the 120 3-in r -dia, cup hole.^^ — 20 per 
panel— but here's the method I used 
First, bore ^in.-dia. holes at each hole 
center. Then* lisea^-im-dia. hulcsaw in 
un elect He drill, and bore hafftt Yiy 
ihmugh the [mnel. Tuiti over the jja.ru.--l 
and complete the cut. Sawing from both 
sides makes it easier to remove the 
waste plug from the hnlesavi. Bore 
holes in the back corners of each panel 
to receive [fins (T) made from (id com- 
mon nails. The pins, when inserted in 
the holes* will hit Hgain^l the protrud- 
ing dowel-rod stops when the drawer is 
opened fully. Lift the pins to remove 




4 After she pantOon b Jn pJ«e. (he 

cabinet Ipp. Assemble the cabinet parts 
with glue and I 'A Jn, No. II wood screws 




% wrap spacer brock farrow | w^fh three 
rmtkrwMei of tape to provide clearance for 
the- drawer panels to operate smoothly. 




9 Clamp together all the drawer faces and 
me a Vlo-ln. roundlng-over bit to rout a 
radios on both ends of each drawer face. 



MA 



tho drawer from the cabinet. 

Now cut six drawer faces (H) from 
maple block. Use a sabre saw to cut a % 
x 4 -in. handjirrj|i in each facK, Then, 
rout ll recessed finger pull — on the 
bactesidfr of each face — around the 
handgrip, with a &-in. cove bit. Rout a 
radius on both ends of each drawer face 
with a %An. rounding-over bit. Clamp 
the faces together and rout them all at 
once (photo a). Glue and screw the faces 
to the drawer panels. Attach four lock- 
ing canters to Lhe cabinet's bottom. The 
fw-emfj height nf the canters is 4 : & in r 
Next, finish-sand the cabinet and 
apply one coat of polyurethane vamieh 
thinned one part thinner to nix parts 
varnish. Then, apply two FuU-strength 
vammh coat*. Sard lightly between 
coate with 220-grit sandpaper. Install 
the steel-roller assembly and secure it 
with a carriage bolt and extra-large 
wingntiL Finally; install Lhe drawers 
and drop in the cups. m 




S Thb ihowi cwjifrtd roller assembly ready 
for injT^Ffatiiofi. Note tbjl carriage bo4t Is In 
place before th« cabinet back h attached. 




7 Cut cup holes with a drill and holesaw. 
Saw halfway Ihroygh, (urn ewer panel and 
continue sawing to remove me watte. 




9 The rotharound cabinet has four jwtvel- 
Ing, locking caster and six drawers. Each 
drawer houses 20 clear plastic storage cups. 
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WHERE SCOTCH-GUARDS STOPS 
...NEVER-STAIN. STARTS 



INVISIBLE FABRIC PROTECTION 




JUST ONE SPRAY TREATMENT AND 
ITS STAIN FREE FOR AT LEAST 
TWO FULL YEARS... GUARANTEED! 

OVER 3 MILLION TREATMENTS SOLD BY 
DEALERS FOR HUNDREDS OF DOLLARS— 

NOW OFFERED DIRECT FOR ONLY 



Do nol confaso Ifes new product wdh SCOTCH- 
GUARD or aoy other ropeifam of waier-prooiiirsg 
piodud NEVER-STAiN is an irmsibto fabric pnoiw- 
iQf pith unique chemical protectants— when 
sprays on carpel, couch or any fabric, ibese 
pnoleclanis permeate each f*er to farm an invisible? 

odorless shield that noihma oan penetrate 
not even lhe constant wear ano lear areas, made by 



plodding fact on carpeting and flooring — and 
I^STAIN adds life to ruga or any Fabric 
lly increases fahnc life. Other waler-prooFing 
solutions are lemporafy — NEVER-5TAIN ts PER- 



NEVE: 

Actually increases faJbnc life 



WANE NT far at least 2 fult years guaranteed 
and is non- tosic. completely safa 




NOT SOLO 
IN STORES 



■ so^.^tains 

: ^SsP s 

^!!|4 rs 

.J®S«5F 

"asssa®^. 



■TTWDE«AflK QF JJBLW OC«P * 1 NC COW 



r NEVERSTAIN 
10-10 44th AVE. 




AFTER 






HOTELS - OFFICE BUILDINGS - INDUSTRIAL 
FACTORIES & DEALER INQUIRIES INVITED 



FURNITURE 

tafinc color and natural te*lur& are 
preserved Even silk or vtfvei:. 

CARPETS 

are easier to clean. Iasi longs*, 
without trapped -m soil 

CAR INTERIORS 

are given me same protection 
a new car dealer would 
chergfi $lM or more far 



Depl. 2S2 

, L,LC„ NY 11101 



ybs, rushrny Wevez-Sra^. i understand mat if | am not delighted in 
every my. l ean return the unused potliori far a refund exclusive c* 
postage S handling 

One bottle (A (1. oz.) 19.95 pin & |1 postage A handling. 

□ SAVE! Two bottles £18 MS plus SI postage A handling, 

Enclosed is £ erwek w M.O. 

OB, tha^e Lo my □ VISA □ MASTERCARD 

Acei. #■ 



JExp. . 



Name 

Address . 
City 



.Stale _ 



-zo- 



NV rsaid^nls p^ase add sales lax 
Aii orders processed promptly. Shipment 
guaranteed wiimn Gd days. 



Free Workshop Manual And Drawings 
On How To Make PVC Pipe 
Furniture For Fun and Profit 

Fret Manual 



No 

You don'1 have to pay 1 1 5 , 00 Or S25,0fl fw £ hoot 
on How to Make PVC Pipe Furniture, Oftly lo find 
mn i no laic ihe author didn’t know ■*hal he wub 
talking ahnuE. And all he was, interested in was seU- 
ihg you a houk and fealty didn’t caff if you -ever 
made any PVC pipe furniture, 

N> Do Care 

Because bur bu^im^ss. depends on ii. We are lhe 
Larged manufacturer and distributor qf furniture 
grade PVC pipe, fitlingi. slinks, cushion*, and 
fiber glau uhle topi. Selling wholesale directly 

Etireugh the mail, 




No Minimum Order 



Is required. Yon can older one cushion or MXL Our 
business was built on Lhe idea 1 hat there were thou- 
sands oF pcqple ft ho would like to make PVC fur- 
niture lot fun Of pjofit, but could noi aFrtjrd ip 
buy in large quantity lhe way many manuFacturer^ 
require. This idea, we’re happy to &ay r has started 
over Sfl.iWfi people making PVC pipe furniture Tor 
fun and profit. 
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Plat derailed shop drawings with pictures and mea- 
surements on. How to Build PVC pipe furniture to 
all our new customer*. This ihop manual was writ- 
ten by F.li. Brancalu, Sr., who ha* btftl building 
PVC pipe furniture for years. His manual has been 
widely accepted as the besl Beginners Workshop 
Manual euer wrirten. with over 5CB,0QG in circu- 
lation. 

Tools Needed 

To start are wry sample hand tools. A hack -a* 
And meaiuring rape is. all you really need. Hm more 
important, you muii enjoy working with your 
hands. If you are all thumbs- you should nol 1 r y 
huildiftg PVC pipe furniture. Any dont-yourselFer 
however can easily learn the basics ip two or three 
days. 

No Franchise Fees 

Or any kind of feev are chared hy us. You only- 
pay for lhe material you order, in- the quantity you 
want. If you find you really like lhe PVC furniture 
business and want to gel serious about it, we will 
gladly $il tkiwp With you and discuss our dealer- 
ship arrangement and pnniaTed Krrftory require 
nunti. 

Your income 

Will depend mainly on how muLb you want to 
work. But, let me say now you ore noi going ro 
make l3f),0OD.OO a year Or 11,200-00 a w«k io 
starl. Wc have found that a beginner will average 
IZO.OO an hour For 1 heir Labor. So if you work all 
day m a Saturday, you cap eonservalivety expect 
Lo make IH5C.DD for the day. Wc do have many 
dealers whq make a very good income, but they 



work at it Full time, hi feel, w-e have a very fine 
8^ year old gentleman in Georgia named Sieve 
Manor who pats many oF us to shame. 

To Help You 

To u nderstaud lhe PVC pipe fuiruturc business, we 
have put ingeiher a sample package nT our pro- 
diRts^ which iJKlwd« furniture grade PVC pipe, 
fittings, and color samples of lhe febrk the cush- 
ions are made of. Plus- our catalog and price list 
chat we charge SIS. BO for. This way yew will be- able 
Lo see what PVC furniture grade pipe and Fittings 
look like P and lhe type of material used to make 
die cushions. Plus learn the diflerent terminofagy 
used in the PVC pipe Furnilurc business. As a bo- 
nus to you, to help you gfl started. *f will refund 
lhe $15. W on your first purchase. 

How Do You Start 
J . Decide iF you like to work wnh your hands 
and would like to make PVC pipe furniture For fun 
and profn - 

2 . Can you afford IflOU for Out sample pack- 
age of Furniture gTadc PVC pipe, finings, cofat 
sample?, catalog, and price ILsI? 

3. To TKnve your free Beginners Workshop 
Manual, written by P.E. Brincato, Sr,, send your 
name and address along with your check for Si 3. 0(1 

w: R 

Leisure Fndltttl hy n B 
P.O. Bo* J17I p 
Apollo Beach, Florida 33570 
PhnfH (SI3) OTTH im 

PLEASE ALLOW TWO WEEItS FOR DELIVtKV 
■ I.IIISL'HE FKODl'tTS IT BP I<|1 

M-7 




ASIAN INVASION 

{Cwitiihird f mm jftn/r ttyi 





NEW! Bic Lighter 
Vending Machines) 

Let America's 60,000,000 smokers 
line your pockets with money 

GROUND FLOOR OPPORTUNITY 

to be the first in your area to own 
and operate a vending route. 
Placed next to all cigarette machines 

PART OR FULL TIME 

* ALL CASH BUSINESS 

* NO SELLING 

* NO EXPERIENCE NECESSARY 

* INVESTMENT SECURED BY EQUIPMENT 

* NATIONAL ADVERTISING 

* FINANCING AVAILABLE Q.A.C 

LIMITED WORLDWIDE DISTRIBUTORSHIPS 



Call 24 hours lot free brochure 

1 - 800722-4773 

In California call (714) 894-1539 



Vendgood Manufacturing Corp , Dept. FM7 

5011 Argosy, #5 • Huntington Beach. CA 93649 



AUTOMOBILE 
TUNE-UP 

VIDEO 



You don't need pNot eaperiErce to lone 
your car hike a pro: just a few basic iools 
fwfl'ii ie!i you which ones* arid (he In -Tune 
Video Manual whose masier mechanic 
wiEI Lake you through a complete tune-up. 
slep-hy-step You'll learn — and see — 
everything you need to knew from tinning 
lo wheel bearing adjuslmenl in 60 cryslal 
clear minutes of video induction. 
THERE'S AH IH-TUHE VIDEO MANUAL FOR 



• >1.'H Rc^wu 

•mm Iin 3*1 t-Cpi 

■ %iur /mnhri i^J L'^' ■'** 

iW 

Ai cmd 

■ Lilfu# h 

fi.'ti n. 

1 Vtl LL-lX V J id I H C^.. bri-sni . r f¥Tfi 



- ^ 1 * WJ 

- -bcu 

■ rr^rtj Ctnvda h,c» .1 
CofioM 

L Vr*%«+jr*i PLtfci-fl Curium 
■'iTU-h Ql VL 

5 m * C 



fis. 



$2495 



IN-TUNE VIDEO 
MANUAL o*tr „„ 

I - S3? 50 shipping h 

TO ORDER CALL TOLL FREE 

1-800-334-0854 

124 houiS a day 7 Gays- a weshl VISA V- aster 
Card accented NYS fiflaidants add saiir^ i.n 

Money bacr, guaranteed 

piillB — — 

t^idt opspiiu 

38 C Otis SifbeI. West Babylon, NY 11704 



WOODWORKING MACHINES 
5 in 1 Combination 



with electric motor which 

DEVELOPS 3 HP 

‘34^ LATHE 
p 10 ' TABLE SAW 
MlV'QISC SANDER 
h IflSt" VERTICAL 

DRILL PFI ESS 
- HORIZONTAL 
DRILL PRESS 





liw* 

VERY IMPORTANT' 

The ahl!y mnchine tn.ji H *-iEh 

A. ALL CAST in 0*4 T A&LtS 
H HEAVT OUT* DESIGN 
C DEVELOPS 3 HP MOTOR 
O 6UH,T AS AN INDUSTRIAL 
MACHINE 

one place for al t * qurn\ eeos 

Toll Fr« ( 1 ^ 00 ) 421*2467 

in CALtFOftNiA CALL COLLECT (2 13* I44HI 
□ VISA . MASTEflCAHO GNlONEvOnMH 

MASTER WOODCRAFT 
MACHINE CO 

dept pm. p.o box m 

KARBQfl CITY., CA 9071 D 

(A Hepufilie-L*flufr{£rfiLjfi|[ 
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Hyundai Excel 

Tin' success story of 1988 was Hyundai, 
and we looked forward to our first drive 
in this tremendously successful car. 
But our testers unanimously felt that 
the Hyundai was inferior to the me- 
chanically identical Cult. 

They complained about the interior's 
poor fit and finish, "no-fee! shifter," 
"lackluster 1 ’ engine and "twitehy" han- 
dling. Interestingly, the Colt and Excel 
were almost perfectly matched al the 
track, jls thtfy should have been. Our 
testers 1 negative impressions were to- 
tally subjective, 

Chevrolet Spectrum 

Our testers preferred the Spectrum to 
the Hyundai— and the Nova anil Le- 
Mans, for that matter. But the Spec- 
trum's poor track performance, when 
averaged with our road-test ranking, 
put it In last place. Realistically, if you 
were going to buy one of these ears, 
we'd certainly recommend the Spec- 
trum over the Excel, and put it about 
on a par with the Nova and LeM&ns. 

Our testers thought the Spectrum 
looked “smart and traditional," It 
comes across a* "larger than it looka, 
honest passenger space makes it one of 
the better choices for a family car. 11 

Unlike l he Hyundai and LeMans, 
which elicited considerable negative 
comments from our testers, the Spec- 
trum was judged to be relatively innoc- 
uous. As one tester summed up, “Yet 
another Japanese L+eonomy car that l 
can't get excited about." 

Conclusion 

In m&tny ways, the current automobile 
market is tike that in the h 50s when 
independent importers were bringing 
in all sorts of small European cars, 
hoping to make a hock. Companies like 
Volkswagen. BMW, Saab and Volvo 
evolved into major importers, but cars 
like DKW, Skoda, Rover. Bnrgward 
ami Austin never made it* 

We've never put much faith in cap- 
tive imports. It's all too easy for an 
American manufacturer to pull the plug 
on an unsuccessful marque, leaving you 
with an orphan strapped for parts and 
service, like owners of a VauxhaD, 
Opel. Fiesta. Capri. Simra. and LUV 
have found out. 

However, there's a difference in this 
group of captives. Even if Chrysler 
walks away from the Colt, you could 
still got parts from a Hyundai or Mitsu- 
bishi dealer. Ditto for Tracer jiarts at a 
Mazda agency or Nova parts at a 
Toyota store. Sprint and Spectrum de- 
pend on the futures of Suzuki and Isuzu 
in America, while LuMana is the "'if- 
fiest" in this regard. W9H 
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TROUBLESHOOTING YOUR 



SYSTEM 



BY MORT SCHULTZ 



Basic EGR system is shown on 
ChiysPer engine. with cutaway 
of EGR valve | Inset In oper 
ation. vacuum pulls on 
diaphragm, lifts poppet . 

off icsi, lets efthaiuUT / 

gasei flow Through P 

EGF? tube into 
intake manifold. 



exhaust gas 



WirvG, 



r , t L M npnr f : i! 



PQPPE l 



W hat automotive part ha* got- 
ten the must hud press in the 
past 15 years'! Taking blame 
fur multitudes of engine problems — in- 
cluding hard starting, stalling, hesita- 
tion, surging* spark knock, mining, 
rough kUe, tack of power ami backfiring 
— is the EGR valve. It* purpose is tu 
limit the quantity uf oxides of nitrogen 
(NQx) engines spew into the atmo- 
sphere. To keep down NOx levels, it's 
necerisary to keep combustion chamber 
temperatures below 2500' J F by inject- 
ing exhaust gas into the intake system, 
This dilute* the fuel'air mixture, lower- 



ing temperatures dramatically. The 
tricky part is knowing when to iiyect, 
because EGR is unnecessary at idle or 
full throttle. Modem carburet urt^ and 



fuel injection systems are calibrated! 
with EGR in mind, so a malfuncti lining 



EGR system (or a missing one j can lead 
to serious spark knock. 




Facts about blame 

EGR control 



f Watch stem Pi EGR valv* fqr movement 
when diagnosing EGR system problem!. 



delay valves, coolant or ambient tem- 
perature vacuum switches, back-pres- 
sure transducers, vacuum-amplifiers, 
timers, uiectrie-piilse solenoids. 

EGR systems rank high m the list nf 
automotive systems misdiagnosed by 
both Saturday and professional auto- 
motive mechanics. 

Many believe a system has failed if 
they feel no movement from the EGR 
valve diaphragm as engine speed is 
increased. Under some conditions, feel- 
ing no change is normal. 

Accurately troubleshooting the EGR 
system in your vehicle hinges an your 
knowing hmv It is supposed to work and 
which components control the valve. 
The followi ng Ls u description of some of 
the main ECU systems, used by Chrys- 
ler, Ford and General Motors over ihe 
past III years. 
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2 Damaged vacuum Jlnes can disable an ECifl system? be on the 
look Girt constantly for ItMmd or cracked hosw. 



3 Use test light to ground EGA vent solenoid; It should click If 
iolenold has power, h electrically okay. 




Chrysler systems 

Musi Chrysler Carp. ears and light 
trucks built in the U.S. use one of two 
types of EGR systems: venturi- vacuum 
nr ported-vacuum. With the venturi* 
vacuum system,, vacuum is drawn from 
a port lapped into the venturi of the 
carburetor or throttle body. Because 
the pull of venturi vacuum by itself is 
not strong enough to raise the EGR 
valve diaphragm off its seat, Chrysler 
uses a vacuum amplifier. 

In addition, Lhere’s a coolant-con- 
t rolled temperature valve or timer to 
prevent the EGR valve from opening 
when the engine is cold or started . 
which would cause hesitation or stall- 
ing. A charge temperature senior 
(CTS) may keep the delay timer from 
beginning its countdown until the fuel 
mixture in the intake manifold is above 

€ damp doit- fining socket with extern 
slun Into tailpipe to build back-preuurre- 



G0 n F, The delay timer, controlled by a 
solenoid, delays the vacuum signal from 
35 to 90 seconds. 

Trouble s hoot I nq 
Chrysler EGR 

Start a mid engine and let it run be- 
tween 2000 and 300(1 rpm. Watch the 
stem of the EGR valve (Fig. lj. It 
should not move* 

Let the engine warm up for 2 or 3 
minutes , Increase engine speed to be 
tween 2000 and 3000 rpm as you watch 
the valve stem. Jl should now move. 

If the stem acts this way; Lhe EGR 
system is working properly. But if the 
Atom doesn't move when it T a supposed 
to, either the EGR valve is bad or 
vacuum is not reaching the valve. 

To test the valve, disconnect the hose 
from Lhe valve hose connector and aL- 
tach a hand vacuum pump securely to 
the connector. Pump up vacuum: then, 
hold it at a steady reading. If the EGR 
valve stem still doesn't move, replace 
the Valve- Even if the stem move*, 
then* still may he a slow loss of vacuum 
because of a pinhole in the diaphragm, 
so apply vacuum and squeeze the hand 
vacuum pump hose closed The valve 
stem should stay open ft* long as the 
hose is damped. If lhe stem falls, re- 
place the valve. 

If hand-vacuum-pump testing con- 
firms that the EGR valve i.s in good 
shape, check the res L of lhe syslem. 
First, examine the entire length (if 
vacuum hose from the EGR valve to 
wherever the hose ends. Replace or 
straighten cracked or kinked hoses. 

If the vacuum hose ends at a part lhat 
screw s into the radiator, cylinder head, 
intake manifold or w a ater pump hous- 



ing; you're dealing with a coolanUcuti- 
trolled EGR temperature valve 
(CCEGR)- When the engine is cold the 
CCEGR vacuum sw itch should shut off 
l ho flow of vacuum to the EGR valve. 
To test, make sure the engine is fully 
cold (shut off for at least 12 hours), and 
Lhe ambient temp in the shop is below 
iSff F or so. Then conned a hand vacu- 
um pump to the connector nearest the 
threads and pump up vacuum. There 
shouldn't be more than a 1-in. drop in 
vacuum in ] minute. If it 3 s tou warm in 
the shop, you'll have to to remove the 
switch and immerse it in ice water or 
put it into the refrigerator. 

Roplace a bad CCEGR with one the 
same color land temperature value! as 
the one your car was originally 
equipped with. 

The EGR valve hose may go to a 
vacuum amplifier. Coming off this cir- 
cular component are one or lw r n other 
hoses. If | here is one hose, it goes to a 
solenoid that controls a delay timer. 
Two hose* go to the timer solenoid and 
a charge temperature sensor, respec- 
tively. The CTS senses the tempera- 
ture in the intake manifold. Here’s how- 
to test these components: 

N Vacuum Amplifier — Trace and dis- 
ci 1 1 meet the hose going to the CCEGR 
from the amplifier, or if there's no 
CCEGR, from the carb or throttle 
body. Attach a vacuum pump to the 
hose, and start and warm up the en- 
gine, Apply 2 in. of vacuum w r ith Lhe 
pump. The valve stem should move and 
.the engine should idle roughly. If not, 
replace the vacuum amplifier. 

■ CTS — With the engine cold* discon- 
nect the two wires and connect the 
ohm meter across the terminals. If the 
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£ Vacuum gauge readings should no! 
drop more than an Inch during testing. 



resistance! is 10 ohms or more, replace 
the CTS, 

■ fh'inif littter xolemnit — Disconnect 
the wire going to the timer at the 
solenoid to uncover a 2-prong connec- 
tor Attach a jumper wire from one 
prong to ground. Attach a jumper wire 
from the battery and touch it to the 
other prong. If the solenoid doesn't 
click, replace it, 

m fJetay timer— For stalling or rough 
idle in the first minute of operation, 
suapect a faulty tinier. With the engine 
cold and l timed off* disconnect the vac- 
uum hose at the EGA valve and reat- 



tach it at once. Start the engine and rev 
it up between 2000 and 3000 rpm. 
Watch the EGR valve stem as you keep 
time using a watch w ith a sweep hand. 
If the timer Is black, the stem shouldn't 
move for 35 seconds: orange, fiO sec- 
onds; red, SO seconds. 

Chrysler port- vacuum ECR 

A small cooknt-tempersture-openited 
switch, called a coolant vacuum switch 
(CVSh won't admit ported vacuum 
from a fitting just above the LhmLLle 
plates to the EGA valve until the en- 
gine has warmed up. Troubleshoot, 
these components with a hand vacuum 
pump the way we've just described far 
a venturi vacuum system. 

Ford systems 

Most FoMoCu engines in 1074 and lat- 
er, LLS<A.-built vehicles without mi- 
croprocessors have one of three types 
of EGR systems: ported vacuum, re- 
mote back-pressure transducer nr inte- 
gral back-pressure transducer. Trace 
the vacuum hose from the EGR valve. 
If it connects to a part hav ing several 
hoses attached to it, that part Is a 
vacuum switch and you have a remote 
back- pressure transducer system. Oth- 
erwise, you p re dealing with a ported 
vacuum system (3-in_ vacuum motor), 
or an integral back-pressure transduc- 
er system (4-in. vacuum motor). 

Begin testing a back-pressure trans- 
ducer system by disconnecting the vac- 
uum hose at the EGR valve. Start the 
engine and press your thumb over the 
hose. If the engine is a 2.3 liter, run it at 
3000 rpm. If it's a l.ti liter, run it at 
4000, With all other engines, press the 



accelerator pedal down once and re- 
lease it, You should feel vacuum at the 
hose end, ]f not, and the hoses are 
okay, replace the back-pressure trans- 
ducer, which lies between the EGR 
valve and the intake manifold. 

You still have to test the EGR valve. 
Reattach Vacuum hose and build up 
exhaust .system hack-pressure by in- 
serting socket into tailpipe (Fig, 4). 

Remove tho vacuum hose at the EGR 
valve and attach a vacuum pump to the 
valve. With the engine idling; apply 6 
In. of vacuum. The EGR valve dia- 
phragm should move, and the engine 
should start to run roughly, Tf so, clamp 
the vacuum line to the pump and hold it 
fur 30 seconds. Not mure than 1 in, of 
vacuum should be lost. If any of these 
testa fail, replace Lhe EGR valve. 

Microprocessor system 

Ford-built vehicles with microproces- 
sor control systems have electronically 
controlled EGR systems. A sensor 
called the EGR valve position Bensur, 
which as mounted on top of the EGA 
valve^ receives signals from the micro* 
processor through t wo solenoids to con- 
trol the opening and closing of the 
valve. Let's call one the control solenoid 
and one the vent solenoid. 

To check this system h first test the 
EGR valve by disconnecting the vacu- 
um hose connected to ihe valve and 
attaching a hand vacuum pump. Apply 
vacuum and hold it for 30 seconds. If 
vacuum drops more than I in. in that 
time, replace the valve. 

If the valve tests okay, but spark 
knock persists on the road, test the 
electrical part of the system. Begin at 
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the EGR vent solenoid (Fig. 3) p which 
is the adenoid having the small vent, 
Connect the pigtail ernl of a test IE- volt 
light to a convenient ground and turn 
on the vehicle ignition switch, but don't 
start the engine. 

Probe the electrical connectors at the 
solenoid with the tip of the teat light. If 
prubing both wires with the test light 
doesn't make the light glow and the 
solenoid dick, replace the solenoid. Test 
the control solenoid the same way, Now, 
make sure solenoids hold vacuum. 

To test the vacuum-holding ability of 
the control solenoid, disconnect the 
vacuum booe from the solenoid and 
attach a hand vacuum pump. Seal the 
vent of the vent solenoid with tape or a 
finger tu keep vacuum from escaping. 

Pump up vacuum and energize the 
control solenoid with the test light. If 
vacuum drops, the control solenoid h 
bad. Replace it 

Test the vent .solenoid by continuing 
to hold the vent closed and maintaining 
vacuum on the control solenoid. Ener- 
gize the vent solenoid with the test 
light. As you do, Unblock the Vent. 
Vacuum should not drop, meaning that 
the Vent solenoid has closed and vacu- 
um is being retained fFig. 5), 

GM systems 

Most GM engines with and without 
Computer Command Control (CCC) 
have one of three types of EGR valves: 
Hingis diaphragm (or port), positive 
hack-pressure, or negative back- pres- 
sure (see Fig. BJ, 

Warm up the engine. With a 6- or 8- 
cylinder engine running at 2000 rptn or 
a 4 -cylinder engine running at 3000 
rpm, pull the vacuum hose off the EGR 
valve and place your finger tightly over 
the end of the hose. 



If you don't. feel vacuum, there's a 
bad hose ora defective vacuum compo* 
nent. If vacuum is present, reconnect 
the hose, reach beneath the valve and 
put your finger an the diaphragm. It 
will be either rubber or metal. 

If rubber, you're dealing with a si n- 
git-diaphragm EGR valve which opens 
and closes in response to ported vacu- 
um, Tost thiiS valve by alternately open- 
ing and closing the throttle. If the 
diaphragm move* up and down (if it 
doesn't, replace it), attach a hand vacu- 
um pump and apply vacuum (Fig. 7). If 
vacuum doesn’t hold, replace the valve. 

Positive back-pressure EGR valves 
are controlled by both vacuum and 
exhaust back-pressure. Test it with the 
engine warmed up and running at a fast 
idle. Disconnect the vacuum hose from 
the valve, insert a golf tee in the end of 
the hose and place a finger on the valve 
diaphragm. The diaphragm should stay 
down and engine speed should increase. 
Reeonnect the vacuum hose and feel if 
the diaphragm rises. Engine speed 
should decrease. 

jYfjfr 1 : You may feel a slight vibration 
from the diaphragm plates of both posi- 
tive and negative back-pressure EGH 
valves, Thlfl is normal. Take the valve 
off the engine. Apply 10 in. nr more of 
vacuum to the valve with a hand vacu- 
um pump. The diaphragm should not 
rise off its seat. 

Maintaining vacuum, aim a stream of 
low-pressure air Into the valve"* ex- 
haust outlet (Fig, 8). ff the diaphragm 
doesn’t open completely, clean the ex- 
haust passage if it's heavily coked, or 
replace the valve. 

A negative back-pressure EGR valve 
is controlled by a combination of mani- 
fold vacuum, ported vacuum and nega- 
tive exhaust back-pressure. Test It 
with the engine off. 

Disconnect the vacuum hose from the 
EGR valve and 
push up on the dia- 
phragm plate as 
you place a finger 
tightly against the 
EGR valve hose 
connection. If the 
diaphragm drops in 
lea* than 20 sec* 
ends, replace the 
valve. Repeat the 
procedure as some- 

? Apply vacuum to 
EGR valve, watch 
up. Dia- 
phragm should then 
hnler vacuum steady, 
not leak down. 





0 Back-pressure EGR should open when 
compressed air Is blown In exhaust Inlet. 



one cranks the engine. If the diaphragm 
doesn’t drop, replace the valve. 

GM EGR control units 

Most GM engines use a thermal device 
that controls vacuum to the EGR valve. 
Engines without CCC employ a cool- 
ant-temperature-sensing switch, an en- 
gine-heal-senamg or a combination 
coolant and engine switch. 

If the EGR val ve responds positively 
to tesla, make sure the rest of the 
system is not causing your engine prob- 
lem by checking hoses; then, by replac- 
ing the control switch . 

The EGR control system of GM en- 
gines with CCC on pre-1983 and many 
poat-lB83 vehicles consists of a so- 
lenoid and a thermal sensor. To test 
them, connect a vacuum gauge to the 
end of the hose at the EGR valve and 
start the engine. Open and dose the 
throttle a few limes. There should not 
be a vacuum reading until the engine 
get* warm. 

If there is a reading, remove the wire 
at the solenoid. If this makes vacuum 
disappear, replace the thermal censor 
If the vacuum reading persists, suspect 
a had solenoid. Beginning in 1983, GM 
started using a Pulse- Width-Modulated 
EGR System that pulsates up to 32 
times per second on 2.EK 3,0-, 3,8-, 5,0* 
and 5, 7- liter engines. If you find that an 
engine-driveability problem is not due 
to a bad EGR valve, get help to deter* 
mine if it's one of the control units. lit 
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How many undeserved radar tickets 
were issued last year? 



a) 1,012317 

b) 649,119 

c) 0 

d) No one knows 



HOW I BOMBED QADDAfT 

fCnnJimifvi jimm pgflg Jljj 

three or four orbits to let him try to 
catch up. At that. point, I decided to do a 
little torching. Hie FlllP fuel dump is 
located between the two engine nutlets. 
What you do is dump a little fuel and, at 
the same time, light the afterburner, 
It p £ like igniting ihe contents of an 
aerosol can with a lighter. But with an 
K'lllF t the results are speclacuEar! 
Our tartly F ■ 1 1 1 F 1 saw the flame and 
made the rejoin with no problem. 

All the way down there, the anticipa- 
tion of finding the targets, executing 

the attack, the risks. In? uncertainties, 
kept the adrenalin up to where I was 
pretty alert. But when 1 came back and 
rejoined with Ihe tanker, I noticed that 
when J refueled, I didn't do good a 
job as 1 should have. The Itighl surgeon 
had given us al] a couple of go pills, or 
amphetamines, if we started to gel 
tired. So I imk one with a swig of water 
and felt hulletprrxif again. 

Heading for Lake nil eath 

Qn ihe long flight hack, 1 knew we ? d 
lost an airplane beca use he hadn't made 
his “feet wet" call and was nowhere 
around. So I sal there in my airplane, 
flying back, listening to the high-fre- 
quency radio. We were able to tune in 
the press conference back in Washing- 
ton announcing the strike. Wo hoard 
Secretary Weinberger describe Ihe 
mission and say that we had an overdue 
airplane. The presrt asked if the plane 
had been shot down and the secretary 
said: “It’s unknown at I his time. He 
could be having a radio problem, or 
could have been diverted to another 
airfield." And thal was all true, be- 
cause,, really, at that point be didn't 
know for sure. 

But, as we flew back up ihe Atlantic 
toward Lakflnheath, I knew. 

1 gur-ss the only noteworthy thing 
that happened on the long flight back 
was making the decision to send one 
malfuivctioning F-1I1F into Spain, A 
bleed duel in me engine's compressor 
system failed- - a relatively minor prob- 
lem — but we decided ten risk the politi- 
cal vonside rations in sending the plane 
to Spain rather than risk losing an 
airplane 10 miles out of Lakenheath. 

Emotions were mixed but I was feel- 
ing pretty low sis we headed home. I 
figured we'd hit the target pretty good, 
but yon always hate to lose an airplane. 
Our mother tankers refueled us enough 
to gel back with a reserve and we 
pulled inju&t as the sun was coming up. 

It was funny. We had left when the 
sun was setting the night before and 
now it was sunrise. Another day. 

But it had been a night that will last a 
long,, long time for those of us who had 
been a part of it. wa 
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the "Silent Thunder" exhstu.it system, 
which routes noi^e utitl fumes through 
the swim platform. This silences the 
ruar of the big V8 to ;t distant grumble. 
Sealing is comfortable, and the uphol- 
stery is except Serially well executed. 
Deep buckets hold securely in turns, 

Gauge visibility is excellent and the 
small, padded wheel is just right for the 
performance driver However, we 
found a bit too much play in the steer- 
ing. Visibility through curved wind- 
shield h excellent. 

The cabin entry ih Eased via a cut- 
away in the dash, allowing a bit of 
headroom. The steeping pad a are ex- 
ceptionally thick and comfortable, and 
the Blaupunkt stereo is awesome. 

Donzi Z - 21 

The Dunzi scored high in hull construc- 
tion and rough- water performance, and 
finished a close third in top end. but 
fourth place finishes in acceleration and 



in the performance course, combined 
with an interior that wnant quite on par 
with others in the test fleet, led to a 
fourth -place ranking, 

Donzi reveals its offshore heritage 
when you take a look at the massive 
engine mounts and stringer system, a 
sulid structure that made it one of the 
heavier boats and probably accounted 
for sumewhat slower acceleration. 

This extra weight is a plus when 
running offshore, however. Combined 
with its sharp, 2£.5 D vee hull 3 the Donzi 
cut waves like a giant a word, with no 
tendency to hammer even at 40 mph. 

Steering wheel placement was disap- 
pointing, though, set so low that an 
average-height driver will have to 
crouch to grip it — an impossible posi- 
tion for long runs. 

Jn o distinctive design feature r the 
exhausts exit on the sides of the boat^ 
just ahead of the transom. If you like 
noise, you r l! love this system. If you 
don't, you'll hate it. Another unusual 
aspect of Lhe boat is the nearly com- 
plete absence of storage space. 

Like Sea Ray , Donzi will not give out 
complete details of its hull construction. 
The boat builder admits to using a 
combination of Tri- Axial fiberglass fab- 
rics with lightweight Curpmat between 
layers to smooth out the surface. The 
result is an exceptionally sleek appear- 
ance, which ultimately becomes the Z- 
2Ts primary strong suit. 

Chaparral Villain III 

The Villain awed Lhe test crow with its 
wave-hopping capabi li ty , slamming 
through u tough inlet just as smoothly 
as it ran the flat waters of a protected 
waterway. However, it was not the 
fleetest of the fleet and comers cut to 
keep costs down (it is several thousand 
dollars below Lhe other boats tested) 
were evident enough for ua to rate the 
Chaparral No. 5. 

We liked the exceptional stability at 
Lop speed — almost like driving a car. 
Upbobtery was plush and well coordi- 
nated with boat trim. But when we 
managed to slip into the cuddy through 
the tiny entry way under the dash, we 
found no ventilation and the mattress 
pad too thin for comfort. 

The swepthack windshield looks 
good, hut the grab rail above it cuts 
across the line of sight for most drivers. 
The oversized,, padded wheel is ideal for 
sporty driving, but obstructs the tsch 
and speedometer. Also, the seats 
seemed rather rickety in their mounts 
for performance boating. 

Unlike some of the other PM compar- 
ison tests, our clutch of speed machines 
were remarkably dose in Style and 
temperament. TTfiM's easy to under- 
stand when you consider what they 
have in common — speed and sex ap- 
peal. What else is there? Hi 



MUSCLE BOATS 

(CrtHttnuni fnmt ihuj<t 

es In the cuddy are a prime example. 
The powerlifi motor hatch, with inside 
viewing mirror, is al^o well-built* 
Maxima Stereo pipes high-energy 
sound throughout the boat. The tilt 
wheel adjusts to fit all drivers, and the 
cockpit flour has a rough-sand finish 
fiberglass to prevent slipping. Nauga- 
hyde upholstery is well sculpted 
throughout the cockpit, white the cud- 
dy cabin is finished in a soft velour, 

Thunderblrd 
Formula F206 LS 

The P2CN5 LS wa£ the quickest of the 
fleet out of the hole, which should make 
it a favorite with skiers, it didn’t match 
up un tap-end speed or on the perfor- 
mance course. so F despite good marks 
in other areas, we ranked it No, ih 
One of the best features on the boat is 



The Four Uftnm 
Liberator often 
comfort at speed. 



T he Four Wnns Liberator and Chns- 
Crafi Stinger 222 are I wo superb 
specimens me n^scie boat lamiy. But. 
as sometimes happens in a stnei compari- 
son test, they didn t quile 1<i our predeler- 
fmngd mold. 

The 350 Magnum-equipped Liberator 
turned in respectable but dsimctiy lacklus- 
ter lop-end and acceteratton limes And 
she was detfiilely efl the pace durfig lhe 
hard twists and turns of our performance 
course evaluation. Tfins was because 
she s a Ittle beamier, has a litlle more 
patJdng m critical areas and. as a result 
travels a litlb slower ih&n her muscle boat 
contemporaries Bui, Iha&e mild perfor- 
mance deJicrenaes only serve to point up 
her strong side, a counterpaiancrig priori- 
ty placed on superior appovrrmenis — \m a 
huge, well-venlilaled cuddy eabn forward. 



accessed via one al the tew reasonable 
omparwnway hatches m bur 7-boai Reel 
The Liberator also makes liberal use ol 
teak trim an d far ly oozes stowage space 
More than any other muscle boat test- 
ed. lhe Singer 222 is directly devolved 
Irom the racing fralemity Hs adjustable 
bossier bench and skimpy cockpit arc 
delmtely competilion features. Simpads 
and oih&r topside amends are an aiter- 
thoughl hero i,allhQucJi lhe cabn volume 
and: veniBahon are superbf. and lhe boat 
comes wiin only two engne options— the 
260 or the 4S4. Vte invited Chrrs^Cratl lo 
send along a 222 wilh- the larger power- 
piant and enjoyed the vicarious race -boat 
thrill il ol fared from lhe conledme com- 
mand station 11 you want to make a 
Statement here's a boar fhal will give pt a 
kite sting — Tim Cole 



A racing heritage dominates 
the Srfnger 222 — a megamusefe 
boat from Murray Qiris-Craft 



PQPULAPf MECHANICS ■ JL/LV IW7 




DIGITAL AUDI O CASSETTES 

(Ctmiin ut'd frtrrA pt iip H&J 

it's okay for the input signal to reach 
the 0-dB level— and even beyond for 
hrief periods. The red -colored zone be- 
yond frdB indicates that you're saturat- 
ing the tape and warns of distortion. 

When the input level meters of a 
DAT dock flash red. il/s not a warning: 
It r s a fact. 

Analog distortion results when the 
tape simply can't absorb any more sig- 
nal. A saturated tape w r iU sound mud- 
dy, The high, treble frequencies disap- 
pear and the bass becomes hoomy 
rather than punchy. 

This distortion, however, is created 
by music. The natural balance of fre- 
quencies present in the original has 
been altered, but the distorted balance 
remains music (some rock musicians 
intentionally saturate their recordings 
to achieve a warm, buzzy sound J. 

Digital distortion Ls another thing 
entirely. Created by the machine, it 
sounds terrifyingly otherworldly. 

Mixed- up bits 

Tape saturation from too high an input 
level plays no part in digital distortion 
— which sets in when the input level 
meter hits O-dB. 

Instead, distortion is caused by the 
inability of the IG-hit digital quantiza- 
tion system to assign a 16-digit code to 
the too-high input signal The system 
has simply run out of bits, and it franti- 
cally attempts to assign some code to 
the overload signal. The scrambled- up 
bits it assembles, when played back, 
produce a noise that's horrid and dis- 
tmctly unmusical. If you can imagine 
the edgy, broken-up sound of a phono- 
graph needle dragged across a record, 
that h s pretty close to mayhem digital 
distortion engenders. 

To make good DAT recordings — and 
we did — you must find Lhe optimum 
input level below the G-dB ' brick wall." 
That Lakes trial and error and la made 
difficult by the wide dynamic range of 
CDs. Just when you think you've found 
the correct input level, a powerful pas- 
sage of music jumps out, hits the brick 
wall, and crashes your recording. 

It helps a bit to know the musical 
selection you're dubbing. This way, you 
can test-record the hot spots to find the 
input-level limits. If you don't know the 
music, today's DAT decks don't make 
yoLir job very easy. Unlike 3-head ana- 
log cassette decks, then? is no way to 
audibly monitor the recording as you 
make it. All you can do is watch the 
input-level meters in order to catch a 
mistake, correct your levels and re- 
record immediately. If you don't set the 
levels correctly and don't watch the 
meters, you won't be aware of any 
distortion until you play it back. 



Sound quality 

For our listening; teats we made the 
besL-posrible DAT copies from a vari- 
ety of compact discs, then compared the 
two side-by-side. After multiple listen- 
ings spread over several days, CD 
emerged as our preference. 

The best DAT dubs were very good 
and, note for note, dead accurate. But 
they were not sonically authentic. Miss- 
ing w r as the transparent or airy quality 
associated with CD. Humpty-Dumpty 
had been put together again digitally by 
DAT, but with a different glue. 

Thq DAT copies did sound better 
than analog copies of the same material 
— and would be very satisfying if not 
compared directly to the original CDs. 

But for that matter, so would the 
analog dubs! 

It Is for this reason that we feel DAT 
should not be treated as a special threat 
to the music industry. 

Unfortunately, no record company 
has released any prerecorded DAT mu- 
sic cassettes, so we can't report on their 
quality. Theoretically, they should 
sound equally as g«>od as the CD ver- 
sion. One other thing wo couldn't test 
was compatibility among DAT decks of 
different brands. Theoretically, a tape 
made in one deck should play fine in any 
other. We did test record LP records. 
Their limited dynamic range (compared 
to CDs) made them easier to record and 
the dubs sound ed great — though no 
better than the originaJs. 

For the record, our test system was 
balanced so that no source would sound 
louder (and trick the ear into hearing 
better) than another. 

Conclusion 

Despite some limitations in Lhese flint 
machines, DAT holds great promise for 
the future. In an optional recording 
mode, it can offer four hours of record- 
ing time with quality equal to FM 
stereo. In yet two other optional 
modes, it can yield either two hours of 
4-channel surround sound or two hours 
of satellite-transmitted digital audio, 
respectively. Some engineers believe 
the R-BAT format can even aeoomim> 
date full- motion video with soundtrack. 

We find it sad that the R-DAT formal 
has already been bubbled by the inabil- 
ity to accept or transmit a direct digital 
signal The reason? All-digital pream- 
plifiers already exists and digital ampli- 
fiers are in the works. This means an 
audio signal could be transmitted in 
pristine digital form all the way from 
the source unit to the loudspeaker leads 
without any loss of fidelity. DAT, be- 
cause it requires analog input and out- 
put, now stands to be the stumbling 
block in this system. Unless future 
DAT decks sprout digital inputs and 
outputs, we have in a sense been 
robbed of the future IN 
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Miami Vice: Where Cool Becomes Hot 



H istorians, social scientists 
and meda maveng like to 
label lime and space, give it a 
tag lhal focuses on the way we think 
or the way we act during a given era. 
The swing generation of the 40s gave 
way to '50s beatniks and '50s hippies, 
who espoused peace and poetry. 
From the me-onented 70s emerged 
yuppies and dinks (dual income, no 
kids), who drank Perrier and breezily 
tftscussed commodities futures and 
the flat tax. Now that we've pro- 
gressed beyond T984 and a new 
century looms, the culture of cool has 
possessed America, displacing, but 
not quia eliminating, the self-interest 
of the previous decade, No other 
event has dona more to shape the 
(rends and altitudes of our time than a 
TV phenom called "Miam Vice." So 
let's get cosmic Whatever way you 
slice if r producer Michael Mann and 
actors Don Johnson and Philip Mi- 
chael Thomas have actuary helped 
define us as a nation. 

A sense of social responsibility and 
high ideals permeates the ’Miami 
Vice" plot lines— regardless of how 
you preceive she show's dramatic 
qualities. Sonny Crockett and Rico 
Tubbs are definitely not in e! for them- 
selves as they march on ihe point 
against the single most divisive evil ol 
our age — illegal drugs— and other as- 
sorted threats to society. They are 
protagonists with a conscience, mak- 
ing sacrifices and exposing them- 
selves to danger in the sordid, sinister 
environment ot petty and organized 
crime. They each have overriding 
sensitivities io minorities, to women. 
Highly principled, they lake very Hi tie 
guff. But they reserve enormous re- 
spect for authority, lor their col- 
leagues i"caU for backup!") and for 
each other. Gone are ihe 
Easlwoodesque forays into the un- 
known by the lone stalwart. On 
"Vice," you're in it together— some- 
thing to consider for $elf-rdulgenl 
baby boomers. Off the screen, both 
Don Johnson and PNip Michael 
Thomas are devoted to their privacy 
and their children— positive at tributes 
ndeed at a point In our history when 
enerjes devoted to working and so- 
cializing have eroded family time. 

But— and tNs is the interesting part 
—actors Don Johnson and Philip Mi- 
chael Thomas show us how to con- 
duct a crusade with style. Hence the 
flashy automobiles and laid-back 
Clothing, the winsome visage behnd 
the stubbie beard, the Ftashng don F 
mias-a-trick eyes behind the horn- rim 




Don Johnson and FNIIp Michael Tho* 
m *& — wearing the white hat*. 



shades. Cool used to mean duck tails 
and jalopies, Nehru jackets and neck 
medallions. Now. nothing less than a 
Ferrari Testarossa wl do, with a bold 
yet supremely understated tactile look 
that fairly screams cool. We used to 
get cool in bursts, in oddly random 
snatches. But now, cool has got to 
ooze and envelop Or it isn't cool. 

Combine the dramatic tension of a 
war against Ihg depravities gf crime 
with the visual statemenfs wrought by 
automates, yachts, an occasional 
fixed-wing aircraft or helo Ybu’re left 
with an entertainment experience that 
speaks volumes, even though the 
actual dialogue is Spartan and re- 
stored, The essence ol acting is 
nonverbal — actions, glances, move- 
ments that convey messages. And 
saying a lot when you're actually 
speaking very little makes for Ihe best 
performances. Intimacy between the 
actor and the viewer is the objective, 
and whatever you have to say about 
the writing on "Miami Vice," it Is a 
testament to the acting abilities of 
Johnson and Thomas that they can 
communicate by simply standing in 
one spot and being, we!, cool. 

And so, from the show that brought 
us cool, we have a whole new style of 
dress. It s now okay for men eo have 
some stubble on their chirp and sales 
of sunglasses have certainly in- 
creased since ihe show went on the 
air, More importantly, we have a 
heightened awareness of the harm of 
illegal drugs Ail of this, ol course, as 
pretty cool. And we could argue that it 
began with the creative lorces who 
brou^il you a new kind of television 
show on Friday nights. — Tin Cote 



MIAMI VICE CABS 

(CntiiiHftrd frnm juifjr 

pinned inside* the cockpit.. The wheel is 
s popular item among the street-rod- 
ding set. who remove the wheel to 
prevent their ears from being stolen. 

Since the car would be used inter- 
changeably with the real Testarossa 
r luring filming, they had to be bib identic 
cal as possible. One discrepancy that 
caught Roberts' eye was that the Fer- 
rari sat lower to the ground. The seats 
En the Pantera were up too high. The 
situation was easily rectified by cutting 
out the Pantenfa floor pans and drop- 
ping the seats. The Ferrari was also 
wider than the Pantera. While the Pan- 
Cora's hod y panels could bo blown out to 
the required width, the rear tires didn't 
Bit out far enough inside the wheel 
w r ells. The solution here came in the 
form nf a set of custom Sbarbaro 
wheels. The rear wheels were offset 6 
in. and were built with a 12-in, width. 
The Fantera rim is only B in. across. 

Power for the stunt car comes from a 
Uol-cu.-in. Ford Cleveland engine that 
runs a Predator carburetor from PCI, 
Inc-, to minimize fuel lag and poor 
throttle response when the car comes 
out of a slide, 

Kuam w r as added to the carburetor 
float bowl to keep the fuel from sloshing 
around during stunt maneuvers and 
highspeed chase scenes. 

While the stock engine is good for 
about 300 lip, Roberts wanted more 
power for that extra margin during 
slums. He decided against going the 
supercharger or turbocharger route be- 
cause of the expense and the room the 
system would have taken up in the 
engine compartment, Since power* 
boost requirements were needed for 10- 
to 15-second bursts, a nitrous oxide 
system was installed. A shot of the gas 
gives an instant 100-plus bp, enough to 
handle any situation. 

But just, in case it's not enough to 
h andle an y sit nation , Robe rts is gett mg 
set to install a 420-oi.-in. Ford Cleve- 
land engine that's available through 
Ford's motorsports program. The mill 
is good for 450 hp at 5*100 rpm with 360 
fl.-lbs. of torque al 2000 rpm. A nitrous 
system should add an additional lfJO to 
150 hp in the tight spots. 

Backing up the Fort! pcwerplant is a 
ZF 5-speed transmission. A special 
braking system uses a second brake 
pedal to activate the rear brakes only. 
Locking the rear brakes helps the car 
spin nut or spin around in the classic 
bootleg U-turn. 

It all promises to be an exciting 
season this fall for the cars of "Miami 
Vice." Now all it takes is for the produc- 
er and writers to bring the rest of the 
show up to the interest, level generated 
by the machinery. wm 
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Now you can 
have Lifetime 
Security in a 
CASH business 
where you can 
easily make up 

to $200.00 per 
day and more 

Find out how ... 

... send NOW for your 




free Lifetime Security Fact Kit 



Your FREE Lifetime Security Fact Kit tells you 
how to make S 18.00 to $50.00 an hour in vour own 
Fofey-Belsaw Full -Service Saw' and Tool Sharpening 
Business. Your FREE Fact Kit explains how you can; 

— be your own BOSS! 

— work lull time or part time, right at home. 

— do work you enjoy and take pride In. 

— operate a CASH business where 90$ of every 
dollar you take in is clear cash profit. 

Ami it is$o easy to learn Foley- Bdsaw gives you 
all the Facts and instructions. No previous experience 
or special training is necessary. All you need is the de- 
sire and ambition to lie your own boss Foley tlelsaw 
tells you everything you need to know to be 
successful. 

There's plenty of business where you live to keep 
you busy Tt doesn't matter whether you live in a big 
city, small town or a small farm community 

You’ll quickly he able to develop the skills necessary 
to earn a steady income. You'll be able to sharpen all 
types of saws, garden and shop tools for home, farm 
and industry. 

Profits from vour Foley- Be I saw Full-Service 
Sharpening Business can provide... 

, . „ CASH for future security or supplemental 
income 

. . . CASH for travel, vacations, fishing trips 

. . . CASH for the things you’ve always wanted! 

And you'll be able to set your own hours and not 



have to worry about layoffs and strikes. There are no 
franchise fees. Best of all — age or physical condition 
is no barrier — any age person can succeed. 

You can be like Steve Taylor of Brookville, Ohio, 
who told us: 

. the first year I grossed $ 21,000.00 , " 

Or James B Jones, of Albuquerque. NM who reported: 



'This past summer my sales anti service amounted 
to almost $6,000.00 a month . " 



But you’ve got to get the FACTS before you can 
get started Sr) WRITE NOW for you T FREE Lifetime 




Security Fact Kit. It's yours to keep with NO 
OBUGATK IN. Th * Foley-Beisaw Company 
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PORTABLE CABIN PLANS 

UNIQUE DESIGN. JOES UP IN LESS THAN I HDIIH! 
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START YQUR OWN 
PROFITABLE BUSINESS - , . 
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SOLVE YOUR MESSY 
STORAGE PROBLEMS 

Make afflc iftnl uh of tir spaa** with 
aujpended rafter shelving Mod* of 14 gauge 
steel. Hang# or* v,m ndard Hud cetera. 

Fun Or* year warranty. Prompt delivery. 
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Sufficiency Leam 

m itfUdl)- seif- 
kiifflnful find rtnd 
prrip^rc your wn 
fa*L raise Jkiin 
animalii. Ifjvw bwt, 
thrrtLh a itoChf. r-rwle 
ynur awn elrctrKity, ian n likli- ami isnirh mtin>, 
t)wr [jOW rwn tuior ilhkblfatltiiLsaiMl d«p-tiy-5tep 
inUfuttiavu ihow .vou luw (BA- E 9 ] 2.— S I Cl .00} 



TO ORDEE : .Send your name and address 
with thEc k of morey order to Fopulir 
Mcchenkm, Hrat KH 4 n iirtdioOtj SUUiijn, 
New Voric K NY L 010 L Please apeckfy the 
propr "BA" number. 



rifiulir Ni?diinka 4 i puiilHraLiuri i.tf HbbI Mr/aiiJifcu 
a WvlBottof tb* Wtvnl Ek^pnadian 
C LBfifi Thn ItKAnL flwporitkai. All nnfila rrwri 

Auto Repair 
Manuel SI- BT A 

valuable reference for 
thi' d0Hl->oum?lfer 
iCtwers nwrelbafi I.SOO 
(fomestic nnxk'is, with 
oaer 55,UWIessenNiiJ 
HsrvwB ij?«i and repiij 
tiucLs and^.dOOdiagrant. 
t-uteu-jy* and qutek- 
checi spnc charta. 
L’pdaicd sections on fuel and ignition tyatems fc> r 
arhuriH 1 ivpajr. { 1 A-I 0 I 4 -I 2 LBO} 

Whale Hiker 1 # 

Handbook Kwralnii^ 
yi>ii in tiJ te JwwVf about 
hiking and baL-kpotking. 

LWi U-f.iks iiLiluJln^ 
proper i^iLUpmu-nc, Jukn^ 
alone, avoidju^i lightning 
and hiK'kpiu'king in 
grizzly bi^ar i-DuiiLiy' 

Ptus ycrik'31 r>.'Lul jIuiijI 

cm-thHnJI oupPripinCfTi. 
such as otfbfi wnfnnn'H Irr-Jt iciraa Hnath VfdJey. 
(Mrl«17-*1S P »G) 

Guide to Do-it- 
YOursetf MaterialB 

This bea- veiling 

guide js buck, with ^ 
v-k'c oi\ ^hoctsi^g and 
buying Lhr materiaU 
yriu'M m^d fnr innnp 
rtfiiur and renoddJng 

li-iini akiiil lumber, 
fasteners, plumbing tuLd 
dearlcd product, mofing, even garden supplit^,. 
Makr- vnir vmrti easier wilh the right, materials. 






Ilie Guideiu 
Sdf ShAh'il'ika 




15a 



POPULAR MECHANICS • JULY \ t i»/ 








"The Source ' of the 
afoctro mechanics! components 
for the hobbyist. 



\Nhafs New at 

AMERICAN DESIGN COMPONENTS? 




3W. 10Mb 
HARD DISK DRIVE 
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W e warehouse 60,000 
items at American 
Design Components — ex- 
pensive. often herd -to -find 
components for sale at a 
fraction cf their original cost! 

You'H find ovary part you 
need — o|t her brand new, 
or removed from eq-upment 
[RFEi in excellent condition. 
But quanttties are limited. 
Order from this ad, or visit 
our retail showroom end find 
exactly whet you need from 
the thousands of items on 
display. 

Open Mon. - Sal.. 9 -5 
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Dm.- 3U'H k 3V^wi4^'Hz 
4 VW L^kiPkod nw Irn Jr* 
t1*rqi mid on HflZHPEi OA 

Dm B H 'H ■ ID A M W »: BS'D 

IWr Fp, fW JTCS2 0124 

llifrt FBT70 $15.95 RFC 



7 *b Ixrnir-Mli. 

Fdli - EBHfc-rSchor *CF 24V 

itarr. 113*81 $29.95 U*w 

*Qum ta pk$« 

MU IS rus./w I Ip.fCinitf.l Pi> 



QdnniHtorfl VJC 20 CPU boar* & 
mKhfmq«J k^tiovd- GuWIHtlMd 
rwi H? Ifor (Wit 0W|f.i 

him J121 A4 $14.95 RrE 



PC 3900 HOME COMPUTER 

<AJyj*KArt Hfliw tN rimii 1 000 1 



O^ir^r^ 



COMPUTER GRADE 
POWER SUPPLY 



15" COMPOSITE 
VIDEO MONITOR 



SWITCHING POWER 
SUPPLY 



*2 k« m*h(nicjlw, v h\i',1 

inal mnm JTic Canufll IK Oi RAM 
PflVBfLn vdso, ZS0A, 6 5-WHr ftocbi*ct 



nfi It ?30v t 47-4*0 m 
InpUl: BD ■ 1 3 6V/1 flO - 2 7DV 
Output &VQC & S-4A 
1 i VDC tA 
- 1 1 V DC & 3A 
P«flDiiEad meidl caib undDbu-r. 
Dim 93i*L k 3W J * ■ J-H. 
W* ~ LrtrfWn il 

_ Itiern I7M3 $14.95 Nffi 



DtAw man ■ runi CB A n 
Cpmu mm*y & if/ 
DC Dulrkit -5Vfi ! 



mutie. TV C- monn^ji. Javst<rk noirt of»f 
NISiQrt 115 VAd, Vldwto ACitMDtBf. TV 
□iik, ir>d w?« cM$n$ ^ W* r. all 
pn^BCiOrdad- lx pci lOi jiiKLir.TiTiei 1 000- 
ZKfi 1 IAI4 Poww 30O& Mi or*g. town 

Inm i 1 Dili $ 29 . 95 Naw 

Accessories . - . 

* 1M HAMPACK iwvhi 

lr*m F10337 $9.95 Now 

* 12K RAMPACK upf^ede 

turn *1214* $19-95 Niw 

* COLOR PACK 

Him HZ147 $ 1 9.95 Nbw 



IS', Qi'Befl priDspRrn . hngh rrjo 
MlfiA |1 J hrti tantor* und b*-»d 
ham 10* Lr Id 3DHj t 3dG 
ppwxling wait 120.'Z40VAC. 
&Di«0«l . &5VA *i*n 
MFf - Moduli - 4 [ihu Sede s 

m J1D<1*4 S 34.95 '■ ■■■ 



12 VDC. 1 1 1 0 VAL i.wi'builE i#i 
Dow nr fcJptWp-l CiiiPn 

L*1d hi m*tai housing. SctwmiBik 

nuppl'ad 

Mir - CBpalrDiwz rDE. 1030 

«1 bi- APB 11 $1 9.95 Najrt_ 



.5 Bmp. 

+ 5V ^ -3- imp 

+ HV#fl amp 
mpui; llSv/SOH Dim B'i-W 
s 3WR Ihuiibtr Ft. ind.l 

Hen i .aatu S24.95 r„, 



I WATER JCHEM 1C AL 



VACUUM PUMP 



MINI WATER/ 



COMPRESSOR 



ADAM Computer Parts, . 

it it HEW * * 

ADAM LINK MODEM „„ 
iKhstUpni ittmnlJH $29.95 
AOOAESS BOOK FILER SOFT- 
WARE Vit AUTO DIALER 

Item *12385 $19.95 



FTaatM: zk^-hrngm ' 

[lump. Idi lhb n nil 1VD4$ <f1 Mud 
Evnwni: inrti fnunTjin*. «ft, 24 
VDC. nr with t^t kl (Bwfr «up- 
plT Pugi R^IO jtv>- 1 1 S VAC duI 
Itt Ink: dim 3: B'. Hus bghlKl 
40,'ePF iwldi IfiK linn cud 
VOurricd on xlurdv pint*: g4H 
OA Dim . 17'L .- fi -i'H . PTD 
MFr Bhurfkl H0SH 4MB E-B 

iTomri llQ} $29.95 n™ 



usJEJln Ich uxiun di pituum ip 
0^it»n 4 CPMJ1S PSI rw- 1&" 

«nr.. ZS* ^wmihBPic 
Onec^V coupled ’□■.[■£ V, HP. 

s a a & npM. 1 1 a vac, &q 'flo Hr.. 

ingln phaca 3.8A rrucof Thwm 

Bf CTfpcwd Mtd on nml hw 

thm vrv, ■ 

MM GUI do*o y 1 1 o -■ ^ 4. r.F 

llem f 5327 $39.95 RFC 



F-oi lju m pumf>ng waEwqtiinii 
cull, i-cti'cckl. Range ££- 

SOft hMdt ?ti4k. h4*d SO K Pi#np a 
^jpcJimlwi'Vi HP malDf, lliillDV 
5(ji'eOHz ThwmaIN jht/IetI**! 
InUit: lSi“L h B'Uii i Sti'H 
Mir SEI #126 96 C02 

itam rQ»e3 $59.50 

w z fw $ 1 00. DO 



froducxi- up lu -3 3 Ffil Far bit 
brush, painl ipraying, lira IL mu: 
trau rillxflkjfi. 1 1 5 VAC KD-GO 
hir. CxpKdDi run mcilDi. 

Cvmpin.. 4 \ a dn n R'.-. * ting 

Mir * Thanui IivIlibEi w* 

mm w $29.95 rr 



ADAM COMPUTER KIT 

iLna printer I kidud»: K-svbcwd. L*uj>i.y 
dv«i *iwa. 2 omrm cenpufein. pisww * t«p^ . 
Ip momarv tofllb, »d al^a tfiBBonx N&wh 

ng necB^SHffrv NxHcup iPngi pn-i rt^jDwf 

!l«m 0410 $99. DO 

COLECOVIS I OH to ADAM 
EXPANSION K n 

Ruffi ntD vat# CcA*=c>Viaian. Wnh pnnlor 
iuiSp^v * 0"* 'i'v’P. Y*i 

twin i wcrr*i.Tig Adam Cornputai MLa^boand 

S Oft* SflWi &iK<. WW* *4Q 

iz*m i&am $59-50 

DATA DRIVE - 

Hran*ft041 „ 

LASTCHANCF - $19.95 
PRINTER POWER SUPPLY - 

n*rnf*S42 $14.05 
ASCII KEYBOARD - 



AMERICAN DESIGN COMPONENTS. 62 JOSEPH STREET MQONACHIE r N.J 07074 

YES I Please semi me the following items: □ My ttictk ur mtmay u^dor ia Hr^i&fiRtS 

riitn How □ Chdrg* my craiJil cart, 

**: **■ a ViM D Mosuf Card □ Amex 

— I Card No 



total 

4 hrthdHhi. tftip yf»S yrl*» 
^livi-wriB Bpec'liid Add 13 plus. * 0 % lolil 
Canadian 93 pjiii ° 0. coil. Char^p oni ¥ 
f? — r Salaa Tbjl IN. J. rciidentii wiiv- 

j (i»t# 1*1 nr loiill 

/ OflWP TOTAL 



AA moym## onrf Fim i C4ro/cig fpom*i e*4 J(? F ■ ^ JS ■ J Jf F|? 

Mr a/y phone^orders, ca//TOLL*FREE 800 - 524 - 0809 . in New Jersey, 20} -939-2 710, 



CONTROLLERS 

f £ h-i r r 4| Itim 17013 



WirFr Out lull SO -day walramy 
uny pucchjyu cum be riiturnod lur 
iin v 'eaia-n tar tuh credlil or refund 



PUMPS - CO MPflESSORS - BLOWERS - MOTORS— POT EN T 10 M E T E R S - COUNTERS 
TIMERS- RELAYS- VOLTAGE REGULATORS- POWER SUPPLIES 





INTRODUCING 



The 1987 ItacrtJtD 




OUR HIGHEST QUALITY 
AFFORDABLE 
ELECTRIC 3-WHEELER 

Take (his compaci. portable 3- wheeler 
anywhere. Easy One Hand Opera! ion 
Built-In Battery Charger. Rear Suspen- 
sion System. MEDICARE and pri- 
vate insurance reimbursable. 30 DAY 
FREE trial. Call or send coupon below 
lor a FREE 20 page color catalog. 

1 - 800 - 662-4548 



Electric Mobility Corp.. Dept. 1596 

j #1 Mobility Plaza. Sewell. NJ 080 BO 

| Nam# 

| Address 

| GHy Zip 

j Phone t J) 
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HUGE SAVINGS 

&IHl SupphFS iji 

Direct from boating ^ mAnEniK 

Inland Harbors outbm pbdoucts 



generators 

5LECIRI-C 
POWER 

W*n vd 

yCu RHG if 

■ i hp Bngp 

■ JZUU 

■ Vtfli 
* sum Ml HP Mtfi> 

eOQQWttt 

JOS1I5S9 

TRAILER PARTS 

Z'*HH itonq 
\M*t Jack 

21 I"* VmwWrw\ 




Made w ibt U LA 




SALE PRICE S31.95 



Orne>- in UN 

Ip Ajj JftH 

I TO l» J S-Rwt J*h 

1 liM'Jl tfrtCW 4 ■ I Vi ■ |£is 13.95 J *Hi £h 
Tia*tf Ligm Hi 1 17.G5 BuEfnaiWe 

2 DCO K£ ifuB :ii- T t+'e iCfoHKD 
iWifi y/Trrf- r rut 4 O' ^ IWfi 
Aflflj!? Atw4 r, t dotarw 
iMKk Ouvti 

W4Tk Pools 



Offlfrf tC* Net 

SW 544-2525 

25,60 
1G.9S 
19.49 

28.95 

23.95 

18.95 
3295 

pi 1.75 

22.95 



INLAND HARBORS 

P.0 Box 350BS 
Dept B12S 
Mpl&„ MN 55435 



pftttA etfutt temwf 

SEND COUPON 
FOR FREE *$ 
PAGE CATALOG 



Name „ 
WSJ 

PN_ 
- ? c 



Sl£* , 

iiS. 




Enlarge Frojed Designs 

Craft Projector is Simple! Fast! Accurate! 

Pi Offices an to: Drawing. Graph & Treeing Pipvr, Wood, 

Otiw $u flaw 



AflJuBllbl# lerifi tNflrpM by tT*eHODa up- Id i'f-v Nm« Inr 
ih# ehi# y-?Li wiah 1 CDpy ynUmjEpa itwaa for erin dHig^s. 
Enlarge pal i.e-ms, Se-siodi. portrait#. B-lhil (Hu. liridpcNpw, 
pi*ohoi h jHdp*. opai-sru *h earns end jswslfy. In 

«7L*Cl colors. Does not damapt fwiginal Simp** inplnjc- 
tionj us*fl Kog*#tKiiql toirini wd BQ wtrl bulb. Sand 
119.95 plus 32.95 snipping 30 day monay back guirwit«B 
Hod on, d#ol. <nrt» Bon n«* H.v, idu^ 



ban the 
flush.' 




Envlrolet. 



lh* iLlw-s^: ■> ’-Hwi i r rie#n 

- 10 WATER 

• HO CHEMICALS 

* M SEPTIC TANK 

Saw IndultNtt Ltd 

HB - M M =dh Irrt SijrtiL-i.-.gli anr y IS 3H1 
mA i 

■n USA TOLL fn EE l H0O-3I7-5-12B 
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increase TTre Shop Safety and We 
Will Gto You This Solid 
Bronze Buckle. 

Heavy iruck wtiee^rim servicing can 
be dangerous. 

Motor Wheel Rim Safety Training kll 
has maierial and instructions to help 
you teach safe wheel/rim servicing 
and help avoid needless accidents 

Send for free kll. 

Post the safely material. Presen! ihe 
program to your service people. 

Pel urn validation certificate And 
we 'Jl send you a Motor Wheel Think 
Satoty belt buckle. 




Writ*: Depi 91074, 
Motor Wheel Corp,, 
Lansing, Ml 48&1Q 



motorBwhffi 



LONG-TERM CM TESTS 

fT'onft wiirrf from jf&£$ 
two side-saddte rear jump seals art: so 
small as to be suitable only for small 
children or someone you rlon’t wart 
asking for another ride. Even a pair uf 
12-year-olds complained they felt 
cramped. But it's nice to have some- 
place to put things out of the rain H and 
for that use the space is plenty big, 
especially with ths; seats folded away. 

The macho styling may lure some 
buyers who want to use it for commut- 
ing and shopping. They'll have to put 
up. though, with the noisy off-road 
tires, buckboard ride, wide [urn radius 
and tepid engine. The- tires are so large 
that the spare fits nowhere except into 
the bed. obscuring part of the vision in 
rhe rearview mirror. But somehow that 
doesn't matter when everyone is 
watching as you cruise through the 
hamburger stand. — ALA. 

Ford Taurus LX 

After less than three months and 5500 
miles of pleasant driving, Ford asked 
for its marvelous Taurus wagon back. 
It seems the accountants had to get this 
'8fi model off the books ASAP, and we 
reluctantly returned it — after several 
increasingly pointed reminders— with 
77ft? on the clock lit had been delivered 
to us with 2265 break-in miles on it}. 

We hated to see it go. Although it had 
finished behind some $20,000 imports in 
our "Wonder Wagons" test (page 58, 
Dec. 86). when judged all by itself the 
Taurus was pretty wonderful, too. Not 
perfect — a few minor rattles and "tin- 
kles 1 ' had developed — but close enough 
for a popular-priced domestic wagon. 

Two less minor problems were 
caused by some of our more abusive 
track-test procedures and are not. likely 
to affect the average Taurus in every- 
day use. We warped a front disc brake 
in repeated panic stops, and this was 
felt as a slight shimmy in the steering 
wheel when the brakes were applied 
lightly. The car also suffered minor 
rear- body damage, which eventually 
sprung the fuel-filler door so it would 
not stay closed- Discounting this?, we 
think the Taurus LX Is by far the best, 
station wagon now built in America. 

Overall fuel economy was 22 r 2 mpg r 
which is outstanding for a relatively 
large wagon with automatic transmis- 
sion and the big engine — in this case the 
Ufl-hp 3-liter V6. Performance felt like 
that of a European sports sedan, not 
the traditional wallowing one expects 
from a wagon. All in all. the Taurus has 
been a revelation, and 1 now know why 
you see so many of them on the 
road. — W.H w 

Oldsmobile Delta 88 

The drama conti rmerl almost unabated 
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with uur star-crossed Delia 88 Roy ale 
Brougham 2-door coupe. You may re- 
member lhat r in our last installment, 
the car had suffered a severe case of 
bL the hiccups," which included a blown 
engine* a fried computer and a number 
of bumbled repair attempts at two deal- 
erships and a private garage. All this 
conspired to keep the car off the road 
for more than Lhree months, making it a 
prime Lemon Law candidate. 

The car had been back on the road for 
less than a month when the window on 
the driver's side fell off its track and 
slid, cock-eyed, down into the door. A 
small plastic part, that holds the glass in 
Eta track had broken, and it took three 
weeks for the dealer to get a replace- 
ment. We can see why. The Buick 
LeSabre we borrowed in the mean- 
while bad the same thing happen, and 
Busck's spokesman said it was the sec- 
ond time. Those little plastic parts must 
be back-ordered by GM dealers from 
mast to coast! 

The Olds rep told us that the dealer 
had also found and replaced k cracked 
front brake pad. That may explain why 
the car had been locking its rear brakes 
and slewing sideways in panic stops 
(like when the radar detector started to 
beep!}* Rear-wheel lockup on wet hills 
bad been a problem with our Cutlass j 
Ciera long-term wagon a few years ago, I 
Lou, so it appears that GM still has not 1 
fully exorcised this evil spirit from the 
infamous X-ears. 

Back on the marl again, we found the 
air conditioner inoperative at 7500 
miles, but since it was September by 
then, we decided to grin and bear it. 
We'd bad the car for six months, and 
over half that Lime hail been spent in 
various repair shops! 

At 8000 miles we noticed intermit- 
tent low -voltage readings, and by LKMJN) 
miles there was an occasional grating 
noise from under the hood. A couple of 
weeks later, at EMOO miles, the inevita- 
ble happened and the alternator ground • 
to a halt, leaving Lhe car to limp along 
on battery power. 

At that point, we threw in the towel 
and asked Oldsmobile to tow the ear | 
away. It was November, and the pas- 
senger-side armrest had nearly pulled 
free of the door paneL 

We wish GM lots of luck with its new 
6-year /60 warranties. With 

many cars like this Olds, it's going to I 
cost them a pretty penny. We'd had this 
example only eight months, and it had 
proven so unreliable l hat no staff mem- 
ber misted it for a long trip. Which was , 
a pity; when it was working, the Delta ' 
88 was a pleasant car with strong per- 
formance and good looks. The trouble 
was that hardly a week went by when 
jf ametkuig wasn't broken or going 
bad . — W H. 





THREE WIPING 

INSTEAD 



1 

2 Cleaning 
Edge 



Tftfl/lnf ffN0 
wafer or wJflttrMMfc 

* fn wdCMB wvpv IPpNWWJ Hlptj 

(Tin. 

tab thirt rtf* sfOMfon fee giro 

Cl89fi. 

GUARANTEED 
FOR THE LIFE 
OF YOUR CAR. 



W& guarantee Tnptedge Wrper grades 
lor as long as you own your car! No 
other wiper blade can otter itiis guaran- 
ies. H you are no! completsJy sati sf i ed 
you gal. your money back. 



AIH-FLO DESIGN. Blades won't lift in 

high winds, high speeds. 6 claws gnp 
firmly, distribute pressure evenly 

PATENTED DESIGN. 

Protected by U.S. Patent 4473919. 

PRICE PER PAIR ONLY 



THE WORLD’S FIRST SYNTHETIC WIPER. 

Triptedge blades are made from DuPont 
N ordeal he same material used in SO ,000 
mile radial lines. Tnpledqe wipers will never 
tear, crack, split, rol, dry oulor stick. Not 
affected by ice. snow, blazing Sun. smog Or 
road chemicals. 

EASY. DO-IT-YOURSELF INSTALLATION, 

Includes 2 complete units: High Quality Black 
Metal Superstructures complete with. Tri^edge 
LiteUme Wipers. They snap on In seconds 

CUSTOM FIT lor virtually every LLS. and 
rnnpoft car. van or truck. 

CALL TOLL-FREE 1-800-847-0653 

rn pfe&M LJU i -£l5-63B-flOOB Or Bond G* CftTd HuffitWY fttK] 

dalaoI vnirVVu gr Mi.«fedCard C^ti CPUS nymbv H Kmdlort ftna warty 

TRIPLEDGE WIPER CORP, Dept. 9244 3165 Tucker Road, fiensilsm, PA 1 9020 



□ YES! Send me pair of Tripledge 

Lifetime Wipers—the only wiper GUARANTEED 
for the life of your car 



Nam®. 



Address, 
City 



VISA/MC# 

Car#1: Year. 
Car #2: Year. 
Car #3: Yiear. 



Stale 



Car #4: Year .. 



Make . 
Make. 
Make. 
Make 



1 pr. $12.95 

2 pr. $23.90 Saves ZOO 

3 pr. $24.85 Save 1 4.00 

4 pr $45.00 SaveS 6.00 
rS'igte fiades SC. 50 ea.) 
Shipping $1.95 first pi-r 

(Stopping ?nd, 3rd, ft 4th pan. 
only $1.00 each) 

Ann. Enclosed 



fU ffeiftSBrtii AWSJftJ Ur 

Exp. Dale 

Model 

Model 

Model 

Model 
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FACTORY DIRECT 
GRANDFATHER CLOCKS 





$28.00 Woodworker's am 
Package For Only 



As an introductory promotion, 9 leading mall ordaf company 13 offering $25.00 of their 
most popular woodworking llema-al an amazing price of £9 95. The complete package in- 



cludes 25 lull Size shaker pegs, 25 mini-shaker pegs, 25 mug rack pegs, and 25 lie rack 
pegs — plus a detailed lull size unique horse design shaker peg plan, a full size pEan for a 
beautiful lie rack, and a full size plan for a useful mug rack. 

This alone would be a tremendous _____________ 

value. But youll also receive full size pat- 1 ^ _ * 

terns for IQ great items— a hanger for pot - worffl i?/ 

holders, note pad holder, napkm holder, I woodworking items 
muffin server, doughnut holder, pretzel 1 fy r $9 m 9$! 
holder, cleanser holder , knife rack, towel * J u Mtn + J 
bar, and spice shell PFus: full size plans I m 
Tor four nitty cars with their own garage. * 

You'll also racolvo a woodworking catalog | 



Address 



loaded with page alter page ol discount City 

ir tools, hand tools, wood parts, wood | Quinhty Pnc* Eu 



iSsEeners, sanding supplies, wood. 
Finishes and much, much more. You may I 
order up to four of Iheso $20.00 wood- 



Ifh 



■ tvyaL: And «.« 



worker's packages for $fl.9S e«h 
elude only 52.95 shipping and handlings 

Haas oi how many you order. ' do hot Hr 



State 

total Mall to: 



Zip 



T i Hwi t <a .so >■ "SB 



regardless i 



. do dot riu. c*&<. US£ 

| ctfCK oa wowtr oweb 



Trend- Unes, Inc. 
375 Bpactiam St., 
Box 644 7H 
Chaises, MA 
02150 

PM77 



Big on Quality - Low on Cost!! 
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Folding Universal 
Aluminum Ladder 

Qrml lar readiing f^ooral 
LlOTy wi OOwi ti ifJ barber - 
Wfhe 1ri»b> 4P >w lM l ll Con bp 
jwd A a If btap r 2- 
f*i3H tfsFfald, dIvo i 
wnpi of 90" ia w&h -n 
iinirwe '1 Sir. sper -ally df 
i -gne-d I’l.ngt] <-o\aYa Id anj 
cil J.pnhii^mhn>id Ip^Lr Fwk*Wl * fcAwJt [H 
gtaugi d^inM-n 9flir.li ho- irdinannl 

jHnnfardl iFoddwt Hit IT-r 1 $ 9 ~W * 
4fl ! VH vWp.bM »! bt 
CdjrrtpQy-a nil 1130 00 
Ord*r 

Wff+DIQ 



$89 




UFtrflieAiE 

Festrepefler 



PowinK.lL poha- 



dHu* pun hwh p - n*t 

Wm*k, PMth «, rncMfucho*, 
fWfcArtwrul FwlufH *£&. 

?5frJ pq -Ir f IKJ (opoc^ior 
eflin- liable 

■Outadt 

OrJ.r He 

S.tH.-UOO. , 



h-qh li 

4jnr1 or 
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6000 Watt Power Generators 

Auikiiarr during dyia^vi. A ibm fi*ld, Or of Phe 

Eobki! BqiIi rncndtls r*olui ‘r*fl HP inapi i Slratlan ei- 
fjinp ■Moynftran^. K>l.(j .gn.<i|>o *1-1 JQ- V du^ln. A 

I J4IW dup-Yi rf-ce-pl-adoi jG ump-L *eiD03 wnirs 

iii.gr MCU *n*ri canrinirfMJi power ■ Raldr^ Iietd dcugn 
fcCweuii brratrrfc f I y*pr SirflilT*d werfonly. 



hi |J3».Dd 

OrxI.T M«.HH34D-PG3A , 



CoinpArt ut t ■ 1HO Dd- 
0*d-r H*. W4M01I, 
t«ah Mod* fa |h, PP 5*d Pr.,pk H CbN-^I 



*499 

*399 
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irp'J* > -iijl try i>uil 4 | Erv 
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ship .'hand <hrgi.| 3 bj rjh-JryC to Mailfi Curd. 

YiiA or Df^CC^tir, jgisv act ) ■. ■»■!$ □■’-d 



i,iQn rmwtf* Alliw ? Lfci y!i lor U^S d lw>. *dd 2 3 
~ C5 toe (reiqki q plleirr ilwrti* (f*-Liii»ntE aF Al . 
HI. fumidn Ricd and Virpin. w>3 



50%1n»h*p/h*Tj wrrtndthrii 
Ira 



odd salci 



□flpffl rO&AYJJ 



iina' %} laf (ho- 'nri u 
Mani-r So'rirg L-uT^lay from 
Wh & l*id>U Amtrkol \nt\vdvt 

iHugf Joi'in^j an F^wc> Taa^i. 
J^ardwa^ff 4 hWiowa^E Lf 

10 PAY 

No- Hoitlf Guarantvel 
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CampMaty Amn*M 
and F lull h*d 

• Sotki 3 / 4 " hArowoodi 
tlack waJn ul, c herry Mh 

* KftJrt&orTi qulWty 

• Solid br™ Wbat German 
chimine m&vumirrta 
and dial! 

* Eg asMmWe kltt or 

complHAty 
and Rni4h«a 

■ Money back guaranlee 

55NO *1 FOR 
32-PAGE FULL 
COLOR CATALOG 

EMPEROR" 

CLOCK COMRVNV 

WORLD'S- LARg^FT MAhiUFACTUROl 
or GFLiN&FATMEH CLOCKS 

Emporw IndujtniJ S'mi 

Fiuifinpa. Alibftm* M43I! ■ Phono t-»a-flil.73ba 
I -im in O Do ■ h- Y ehjimH K-u 
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Our Oak Sp rcl Stair Kit Is superbly 
crofted from choice, selected oak 
and ingeniously designed to easy 
dD-it-your&eW assembly And best ot 
Oil. It'S Prfcea wen below any campat* 
able stair on the market! 

CALS or? ‘MfciF FOR FRfF COLOR BTCGCHlM 

THE IRON SHOP [2151 544*7100 

Depl OPM7 7 PO Bok 12B. 40Q Reed Rd 
Sioomall, PA 1Q00B 

iVkHierCand VISA an rt aJVIEx 

Other shpwrwm A '.^tehouse- Location!! in; 

Ponr^a. CA ( 7M 595 57*6 

H&afcrL Pc (7ii| 78^-Qft4a 

Sarasota, Fl (5i3) 923-1J79 

ChicDgo L ( 312 J 9 S 2 - 9 G 10 



NOW! 

The 

AHordable 

Spiral. 

ONLY 

V l ; - :-'.«T.C'i i-i 

fc#4' e*om p"t B ' ic- B- e 1 -* ' 

Comparat!** VJr rigs Of' 

I £■ diun and d^ie- 
Dqq\ ^ tit*Qnt» 



OAK 



THE IRON SHOP 
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ADVERTISEMENTS 



SephSer Gnjrwtvkz, Clsssifted Silos Mari^of Poimhy Nolan, ClassiflfKJ Service Minever 

Hh|b: $7.QQ per ward peyghl* in advance each insertion. Minimum insertion ten worts. 

Bold face capitalized words — $1.QQ per word additional (Firm word set in Bold Face at no 
extra charge,. Zip Code Free.) Centered Headlines in All Bold-Face Letters — $45.00. 

The next available Issue to place an advertisement in America's No. 1 Classified Section is SEPTEMBER. The cloemg is JULY 3rd, 
Send remittance payable and order to Popular Mechanics. Classified Department, 2Z4 West 57th Street, New York, New York IDO ID 
Please incliculv Heading uradur which Ad Is to appear As a consumer service end in cooperation Wdh our mail-order Advertisers 
who use post office bo* addrus&os for ihair convenierKe in handling your order, Popular M-schanlts 
maintains a register of such matt order advertisers containing their complete names and street addresses. 

Advertisers using P.0. Box number must hurmsh complete name and street address Lor our records. 

To avoid delay In ihu publication of your ad, pleast send samples and duscrlpdve mAiurials with your requBSt 
if your ad do*s not fltase clearly what is being offered. 



PLEASE NOTE; WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM, 

FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM. 



PUBLISHERS WART 
BOOKS ft PUBLICATIONS 



PUBLISH rour Book 1 Jem our ujcMsaful aultieri An 
sublet's invitsd Publicly, ad^iri^ng. b^auhlyi bogus 
Send for lan kied Ckk^IbM are} Irw manuscript report 
Cpriron Pro. CUflJlPM.H Wimt 3? &lrp?i N*w Yqrii lWtJl 



CHANGE Bad Credit Inib Gc-su CrtxM rasing almd&i 
svemighL Enjby tiT« agu: il 1 Free HtpL-il Caijwfll. 216 
Harmon HI., Hopkins, SC. 29061 



BOOKS Ihi nched^ at unique titles 24pag#cilttltiflue hnly 
£? 00 Gcmaibre, Bdx 39t. HdHand N.Y. 14000 



SLASH MORTGAGE PAYMENTS i a hall 1 Bai low Bax 997 
Buirsdcrt. CA96HB 



BUILD YOUR OWN BUSINESS Silk Serening Jackets 
Hals f^hm And U*m Publicdli** Inrfgdi-r 5*1 dp. U*h 
ngi Far Suppl-itirs Ol Qua My Equipment Supplwi And Flaw 
Goads Alio Technique* In 5a I M Maikelirtp Luin Whil 
TtbtA Yoam Ol Ea&anence, Start Your Succasitui ElLiph-i 
S enile 00 HAH Screening Dept A, 60 m CR13 EILhan 
IN 466 57. 



YOU Can -Slop Smiting i Frpg urlgimalipn -Milter. 2&4S 
■Mulberry Dr , $ Clearwater. Ft 33519 



ENfi LAWMNJWER FRUSTRATION Unrated taoktel 
Whfln It Won | Start" Irput^fhpgEing guide. J7 JWD 
Pubii^i^ Sen 1 501 A HSU Sltften. Apil^ MS 7WW 



REPORT - HOW TO open t*w Owm Id Riche* Send SAM 
Ip Wflirtern Em^rprisw. Inc, Depi PM7. Bo« 2?6- Ruu 
P o.ru, NY 1 2*79*276 



TEST YQuR 10 I Third Edition Accural* Returns 
Ouarpn^wd Send SAM Ip SchuMpii? Pi/tjlicalionfl, Bp* 
liTSl. Spi#fn. draper, &730f 



PREPARE c f iid Per best, aaiesl day care How Id select it 

WhoS lo twvnp Guarantee health Guard Bflamat abuse 
Pmpate ypurselt GcmprehansiuH gukte iy cl jy care direc- 
tor mother $ 4.95 Guaranteed 1 Collage Publications. Bax 
»P, Taft, Okifl 744B432M 



POPULAR MECHANICS "‘PLANS AMD IDEAS" CATA- 
LOG flTDG — Hundred* or ideas, on woUtJhop projotii, 
plant lor ahopiMls sior ana houses boats, lumituie ioys — 
jUSI about f.ti robing ' Send SI. SO u: POPULAR 
MECHANICS PO SDH 1 Df J. HAD4Q CITY 57A.. NEW 
YORK, N.Y. 1*101 



MAGAZINES 



WORLDWIDE ENGLISH MAGAZINES NEWSPAPERS, 
iampiar jSzsb FREE -BROCHURE, Muhlrtevfflfaberi, 
DE67 Dana Pomi Caktemie 936Z7 



t.OOQ.OM popple read Ppppler Macf,nnirj Ma^rL,’, r-p evpry 
month. By placing your ad fttra, lur E7.0G a word, Jip-Doda 
Vw*. you -can gt’ Chare loftidittritrt !□ your magAohe 1 Send 
yodi ad pVii check or money order lo. Popular Mechanic* 
CLawiiied. 22J W 67m St. New YdrK Nr rooifl 



CATALOGS 



FLAGSI FLA©51 FLAOSr Anmn^p-i, Si H i f RtOglous. Fw 
sign Homs and bi^inra FLAGPOLES FREE CATALOG' 
wme UlSEflTY FLAG. 43+ PM FaH Uam Sw. Roedsburg. 
Vsil S39E9 or CALL 



BUY NNIYES, CtTTLERV ITEMS Jl Wholnsnle Sin up Id 
Rrsln vl mn. Spii-xfKlion GtLiranlHid FastSofv^ 
Send Ipr FREE Cateldg Sm^fcy Mnunl am l^ilfWdAi B-ps 
7IAFM Sevie-iYille, TK 37862 



PORTER & FREE PHOTOVIDEO CATALOG 
BEST IN THE INDUSTRY 

OYER +0M products- — Brand name* m^py *pi*quG Hnd 
unusuii derva-. -drecounl pricat end fast Bervice. For your 
free copy wniE Porler i Camera Slpre, Inc., Oefri 

PM Cedar Falla. Iowa 50613 or ptera t -BOD- 553-2001 



LETTER CARRIERS! Wn3* ludny Tpr ^dui FREE CATA- 
LOG I PtiiM SpeoiallH*. Dtp I 7 A 0 dj 2306 Pro-rt, Utah 
64603 



BUILD SMALL UNlOUE PROJECTS Smalt eiactr™chm- 
■cal curl? Send i5 *dr new catalog and ,d^a ijaok FREE 
prodirtt wvnpl* hncludijp Ingenlp^ H*rdwarn Ftnii &460- 
Anaheim. CaIHgrnhp 



AUTOMOBILES 



FREE AUTOMOBILE SECGFirtY CATALOG: Laipeu ae- 
lacbon available DoJS'Yduragtf Pagan, iia-nns. hddd'locus 
gias* dariecidm Ajktw 4 wwki immodi¥ie Oeiiwry Send 
Jl (B Aiildnwliw Socurrfy ERdipmenl D«pt 2 PO Bdi 
OSP Plummew, Ndw York 1 



IDjOOD AUTO PARTS beluw whulesrWi. in slock Iw imnw- 
dule ihipmenl 1 FREE infarmeCion Cnrtsunier Dianuuhl. 
T0420 Ltcklard, St LflUti, MeMOurl E3t14 314-427-0690 



RUST-CURE climiriales iuxL end prbleCIa nqainsL lerual- 
mg. Liquid formula Bpphageaaily OlineafualedobjKLiyean 
□taddnmnal hie 16B5 ■ il SOPlh Coracle Froducla. Wm 
O rder Depi . P O Box 2 S 6 *,?. Cleveland Oh 4*1^ 



tAYE gn ypur nexl AUTO, WM FORMER SALESMAN. 
TIP'S, Suite 445 1151 Aiquidm^k Avenui: Middlelown, H.l 
02S40 



HOW TO HAKE YOUR CAR LAST LONGER, c^n JO 

year* Sik giLiranleed aehjllbna, 510 00 Abie's Day C I - 1 - 4 . 

Be- HK. BlrcklMH. id 60221 



DISCOUNTS ON NEW CARSI FPH deLaibt> Write 

InlgyiBKJfl. P .0 Bo- 6OTM7, Mahon. M A 027S6 



IS IT True Ygg C4n Buy J«ps for 5*4 Ihrgugh Ihe U S 
gnv&rnmml 1 Gel! dw fmrfcj Call 1-312-743-11*2 £xt 

ym 



CAR COLLECTORS AND RESTORERS - lind ynur dmun 
L b- 1 plua an ihe paru you need m HEMWNGS MOTOR NEWS, 
world's largett old-auto fnerketUace bhee 1954 Over 6DQ 
papa* eacf; mon\h lining t^oubands at qio cars, parta. 
Mrvicm. auppiie* bimi mgrr Your beti chance Id buy. Bell or 
swag Sutler 1 be indny and seve 62% oh ttw mw^flanp prion 
- G nty 51766 lor 12 QiAAl rebuts, S^tistaclHG-n guaranteed 
PO Boi H50. tfepl 7T16. Beitnington Vt 05ZQI 



YOUR CAR WILL BUN OH AIR. (With only a liny amount ni 
gae MBixvr argund the spare plugs. 1 Send 12 W P4H Jai 
Spiv*. 3210 A« H Lubbock, Tea /*4tn 



BACKYARD Car Mechanic. Guide J3.35 Lemgn Trw tan 
444. Thdmdnte, TX 7B677 



HYDROGEN AUTO FUEL FROM WATER. A.-n OJ ■i'^ FfH 

Repoh Mem. 2MF Tyler Lttns, LouievUIb. K¥ ecfioS 



YERJH Ames, bbuld run mure than IDO. 000 rn*kn wilfNt-irl 
*VB|dr 4«pairs. 40 Sim^e How Td Tips Tint Work. $3 00. JW, 
Bax 405B, 2SS6 N tfimpbetl. Tui^iofl, AZ 6S719 



SUPER Miieai^a Carburrtdn! Do they Wort? FREE DE- 
TlULS. TOO, Dept ES7A, 30< £an Miguel, Si Oharte. MD 
63303 



RESTOHIHQ AUTO, TRUCK MACHINERY FOR PROFIT, 
HOBBY. Iltirucated BOOhtetShbWaECdnbmreally Hem. Sofid 
5600 la- Nftw Enrti^iz^ *304 449 Fpclfiilu BNd . 
EncmttM. GA&Ste* 



VIDEO ENGINE REBUILDING Small black DhfmPfel dn- 
aasembly and rornplele JebuiAling. Vie* POO rrnnutea of atec 
by si-op 14 -tinjctiDni Call tree 1 -BOO-34 &+ 335. S3 S DO. 
Vidmmith, r D m iftissP Cheyenne. WY E2D03 



USED CARS Make MOnpyl 7 Sum MrthncLi Immechale 
OppurEunlLy . Free Munbymnhing Rnporl Aulnmunny I 
1236 SffltlMfll, ctemland, DhtO 44124 



UNIQUE New Summer DriMiog Accessory €a.iftiog FREE 
MO. Boa 4AM-E. SparrJiB. NV 6&I32^«H 



VAPOR Carbureter Trlplee MPG Free mrurniaiian. HAA 
h2 TV, B ernmgi Green. MO 63334 



"AMAZING 1 0 mm p n v*t car-Omy t49 moniMy^ Baaeiw 
Free Pmatrtb W Fnw Dm^ils-Spnrl Sltunp . Campbell. 
1442 Kuna Honolulu Howan 96014 



AUTO SUPPLIES « EOUiPWElSfT 



AUTO HOOK CENTER Htgckp 2C0b + Tftlw Own. 

0 5 Manuals, All Mak« l&2Ch&0 CmatDgil » ARC. 40PM 
Afiplclon Auburn. M A 01 501 Ph B1 7-632.3001 VISA MC 



ADVANCED SOLAR TECHNOLOGY GiWE Car Buliwy 
COntlanl Chir^o Tg 'Idp Q^regnre SoH Di^ghargn And 
Draw! From Cdnatinl Etotlricmi Lneds Start* Walking A» 
Sngn M Ypu Plug It In Mgn.-n™ 14' - 4V $49-95 Biy 
Marketing. P.Q &am t«B3. BaMInvi*. MO 21223 



ALTERNATOR General Refejiidinp &aak Price 
Hfjdilund Engineering. ftpK 26024. Lift Vea*5. NV M*l26 



PARTS. Army Jeep and liuck parti $pare Frida A 
Equipmeni Dq , P □ Bor 751. Leiingien Kamudky 4^6AT- 
6751 



engine Overhaul kits: wholesale catalog 
13 DO ESQ. Dept. PM Bax 13063 UhSihy Ml 40901 



DECREASE OR ELIMINATE PINGING (SPARK KNOCK) tH 
MOST CARS, m#j* a walrar inj^tpr PL*na $3-03 J Hpg»p 
EntNbhHe &&r 667. PittMon PA 16043 



CAR WINDOW AND SURFACE SPRAY CLEANER All m 
□ne Cdnlamer. sponge, squeegee $4 49 (g- lnt*r-Am 
C-'Il*: pi iaifs New Ydrk NY 1032 1 



STOP MAIN BEARING OcL LEAKS wflh HAPCO MAlN- 
STA. STOP TRANSMISSION nr POWER STEERING LEAKS 
w lh HAPCD THANS-SEAL Since I960 - GuarAnleed, Send 
E«h gr any Two For 510 €0 Postpaid rtivtp&y 
PmduCti, taK 222. St Clpr Shoms. Mich 4fltS0 

~ ~ (Confuted on rr*jn peg 



POPULAR MECHANICS* JULY 1987 163 



AUTO SUPPLIES A EQUIPMENT 

jCqnrtrmmlrqm preceding m) 

ECOHD Carta* Gaa IrtCrfeMt H-» tor &rp- 

£hur« iri 1 ij r n = - h r i li r i VdCLUtt ^Jirbti.-ei*£.n- 575 Sppi-tL^r Urte. 

Sftfl ArtteWO. Texfl* 7051 



AUTOMOTIVE a.r conditioning p?jrte SiKW#ty| pncfl5 
Caute^*?.#] Ay SO Ajf Supply, m P^Clp Heights. &*H-n. 
Ttats$ 791$5 



UQTAlUY nng wjbre |ff& white drying Oi>amnte®d 
fsOO®. t W4? S T S 00 Poslpasif Anc^. Ben 340B1. San 
Frte^iiic®. CA 94-534 Dep: A 



MONITOR All Extorts Ligftd* On Yaur Venule. InstH^bpri 
KjH HD DO Lightwdlch, 76? Olive Denver, Cutoadu 90??q 



motchkyoes, motorscootfus & 

SUPPLIES 



MIHLBlKE KitV&M. Go-KflrtB. 2. 3 .And 4 -WH«e ATV'b, 
Ertg.n«. Whtsflli, liras. dulttid A$ces*M*oa 11S67 *& 
Page WhntesLi-e Ca:a':>;j-42M Gu-Karli £ Kite, PO Eiow 
755.Cto*ter lii 07634-0765. 



GO-KARTS Uotory dwt. (mm 5^ 96 to %m H Wfte 
pldte-raMtog |1 00 Sd^miiritir. P Q fci 14?. apnnfltchvn. 
PA t&Q61 



GOKAf£T& Minnas. Atv3. Kite. Pam. En^piea, Low*H 
Pnraw Largpai Setedwin. SO Paga Calalpg tJtK 
Rrhmeibte. Kart World. Dept. C . i486 Memo* Ava . 
P«i:n#w^l#. Ohio 4*d?? 



AVIATION, HANG GLIDING 



DESnJNrBuik] Airplanes Kang dlldars, Simf- died pu&Sh 
CBdittfw brraaiurs 2&c. NtoCoy Aircraft. Suita Z*3, &o< J. 
■Manhattan Beach. CA 9G2E6 



HDMEBUILT EXCITEMENT. Build "CHQPPV" hubby hi_-ll- 
eopte- Simphiied construction - frttfr'C.yi&s wi&rwb. Pf-ans 
SKh US, tudehune $3. FOLTNGvA, Son fiTSSM, St. Eleraw, 
Quetec vJana sa J0L 2LO 



ITS TflUEl Nu feterise re*L ired Shy dye Lari lly ff.ile 
•inecpeftfeva airplanes Snfccmsntoa $5. Aarctae, HE. i, So* 
1025, Quinlan, 1X75474 



AJ^BOATS-lirfrcral; Plana K=£s E-g i^es, Atfdrtvtt, 
Prapelleri, AicififioneSi Calalog E5.0O. 5^ rise raft, Bus PM 
Mwkflf. 6K 74655 



PROPELLERS 



PftOPELLEflS - to- U-u-'trcruh. Ultralights HOffifibuills 
Wind Gfc^rardri. HM-i-J rnai a •• 51 00 A*fOl&t. KI 1 Beta 
1025. &U^IB*> TX 75*74 



SPACE a ASTRONAUTS 



SECRETS OP UFO PROPULSION. floaSf, ITDp. $S.R5. 
Pi«4ier.Le Public anong '350's Subtend. Ura Annies 
GA 90026 



fUS A estibtems, rui,-: gilts. cblleLnblea CaldlPy $1.25. 

R#fuftdflbJe. CcHtecsof Tienda. Sox 36 1 . Da^on, Oh is 4&4oe 



BOOUERAHGS - - . HKFECH RETURNS! P 
Paxolin Weed Curts'rucled Weld's 5 j:' 1 CoJfeelpfcle. tHf, 
Annual CalalOy FREE! BMi-teifiiyVan 1B00-1 N 3fd„ 
Itolh&a LA 71KJ1i-i222 



DEEP SpBvQ Asl ^naul P Kpioror Conquu-'c-! Caktfiijnur 33 
IriHidn I rnti Ihe i^eed uf l<^M esfk WMe fl^Chard S|&di«. 
1*31 MOrtW¥i&r^ j 45l Cdfidjrd Ca S4&20 



HOVERCRAFT 



rtOVERcRWT ^l*n* m Sues Oataiocf Si .00 Univteraal 

Ho»ve?traiL 25 P . Cordova, pilinote 6^242 



AEFlfWCAK Am^Jinq H.'Wflrcrah built uusi y wrUi nrdmary 
1004 Ljiwnnuwtsr «ngih?i! fiuvni: C At lies, iwte sm#> pint. 
mmt& ^li&a iwwarii feaeKwardt Bld&wftys o*ar lahd;ino^- 
^ater. CompSLa tcmstnicEion piara and br-oc^ii 
AV^ProipcI.s, Po* S1.1#PM OlinEon, N*w 'D^10& 

YW HOVERCRAFT i nor^allci n £1D P^na 325 f+eot-sne, 
boa 3436. hMbOvflH, Auil 1 al a 3D05 



ADVANCED Ultra ighl Hus-e-ttan Paul Par^ittei. COn- 
Ffthemiva hilopacK, S5.-D0, Cefimed Che^wei'Mcinev D/der. 
UtH B*k *7i, Ca^asen Pflaipa. Ofilarlo. Canada, KtO aP>s 



BARTLETT flying Saucof Wa-Light-HDVflircrartl f^rpnad 
In OxKIUPWItary film. ■ Forw Biryond ' fty fro- 

nary Lawn Comply Pl?n$ S10.W 37*»>d Tq 

He-b Sarmyit P O Dut 156M, Sllwrdate. 'hVA 96363 



HOVEftCftAFT PLAHS 6 PUBuCATVONS Calalog. Si ®. 

Lm*ing PO Bpa: J765S, Uiniavg, 

46S^ 



BRITISH 6 Aineiicnn 2-66 PaxMngut f§Ov«fChafla Avail- 
aft lw& Aciian Foataga On VMS 'Adati 1 tfeur $4D.'D0. 
□ETRjOIT INTERNATIONAL 1HC„ 116® IMarrlrw, Dox 
9 1 Ofl LfVOh la. Ml 46-151 VM A HtUer Of MbnOy Ord«r (3110 
471-9432 ^l-BEQIi 334-5164 



PEGASUS; hoy?- owar helda. pacing lots m any surf-ace 
n-«i q 6at hard in yil* flwiinf machm- It yourwe t&r 
albouc J1 Sfl-wonfi of phwcx?4 ar^f pa inf sntf m old i»wnpro*iwr 
wrcjmp: Tha- f >330.1^ h«s a ?-H. Dia and tiowa iCr abo^e 
Ehq ground A gikm of regular ^ pryvIOo* 1 hgyrt grT l^mg 
iiffl* P6“1fflXf ■ S955. B«nd O^dxir T*: Ropu^e Mw^Hnief . 
F.D. Bur HD 14, RiL'ilk:' C4y Slal^A Vbrk NY 10101 



CBS, RADIO & HAM EQUIPMENT 



POlJCE Sca«rMsrs, Burcol, Hegancy. tfEH, Bqa 1S224, 
Dtnrirf, 60 W219 



IAAX0N RACWfl KTECTOR. M«te? HD-2, tel tetlv 

it an ailnrriabte prion back guarantee Only 

$69.95 {1I14 S^JPD *hlptf«*. ^ Ch^>r Ovtnpwwf. H» 

SlfwL JaekEfifi. MS 36211. 



ELECTRCWICS 



BUGGED? WmETAPPfQ? Find our LhII CgunMimH^ 
taefH -equig :iia i: ua.'e $1. Capri CkicIrnnicH Bu k 5fl9P 
S4y5itffd. OO 61 122 



Electronics for seclifvtt., coumFisuRVEiL- 
LARCE AND PERSONAL PROTECTION CATALOG II. 
HUNTEREX, 60S 12922, WINSTON-^ALEU, HQ Z71T7 



NIGHT VISION SCORES. Ra£ondi:ionad Military mnM 
R^ih StaHipht ICPsHUtel and inb-ared (Aclwal. CAfar®g-s 
$4 ® STAND Cpm^w^anfcs, PO Bok S2?4, San 0e-;nardina. 
CA «41 2, (7H> ttMTffl. 



MINIATURE FM WfflELESS WCfWPHONE. 

Siflipla mm fflWy Pl?wai &W compw* hit ©95 RADIO, 
BO? 3543, WH ifl nspuii PA 17701 



COMPUTERS ■ SOFTWARE 



TV99i4A S-nhware ha dwii'ii bargain? Hard Ip lifid ifnrn t 
Hup# HtoelPMiL F*$l Smvica. Ft** catalog. Oyhpmip, Qpx 
690. Hlafevilte. N.Y. 11601 



COMPUTER FACT BOOK Leant at-Mji Compulens Ihe 
E«y Wnys fe' FREE infprFialw&n write; OQnnputwf £ Arte. 
S5^ La J^la BNd . Suiw 4?2-H. La Jnlte. C* 92027 



SOFTWARE. IBM cotnp#|ibte. ot Appte. Log# in** $4 ® 
d^k, »rtd Silarlp Ipr "Liinlug PSCa, 0 - :sk 1D57 GiidiHfi'a. CA 
B5Q1D 



ETEREO, cassette tapes, etc. 



THOUSANDS OF QLMFS! Hd *& - to ^nd. 45 rpm hit n^nrdr! 
IrQdl irie 1^1 43 yeu - ?! ;LclucFn^^H3k|s. Lcyntry. rock and itnul 
Se?Kt 52 DC lew catalog la Aryierican fl*. PO. B&x 66455 
DepS PM. I®* Angesea. CA 9006* 



TV £ VIDEO EQUIPMENT 

NOTICE : USE OF CERTAIN TEWS IN THIS 
CLASSIFICATION REQUIRES STATION 
AUHTlORIZATlOfr 



CABLE TV CONVERTERS. AmsnU. Jtrrpid. Oak 

Ztfrtiflh, Hanilin Many dlha*4. " Mbw ,! VIDEO HOPPER Tftfc 
C*py K4IW. Yffcfl, M-C 6 Ailrtx Ai:te^e*J- Tdl Ffte 1-M0- 
WtTieas fH4 B Pnc.. tfffi 1 . 7 Upbon Ct/cte, Bloomington. Mu 
5S431 



SATELLITE TV SYSTEMS, ■Jtfg-adtf E^h^f^i Buyu-t. 
ostnvnf PHrn $3 ffiK NfC& ln« Sox 22606- M; 
Lima Rb£*. AJT 72221 



HOW to and service your YCA Step by itep video 
teoo 90 minims* Specify VliS-Beta S2l VImi'MaC. Amw: 
btntm* 5*l«. 319 Mata VtntoAv*.. Paimdald. CA 93560 



OUHPERl A TRAILERS — KITS, PiANS 



BUILD YOUR OWN - fravfli Tritef - FlIHt Wltofr^er - 
AtotoUKMW- Camper ■ Ric-Kyp Cove*: - Plans - Patterns - Kite - 
Calal&g <1 - GletvL ft-V's. 9152PM Fl&a*c™ni, Ban 1BG4. 
fieliilciMf. CA S&7M 



80AT5 r OUTBOARDS, TRAILERS, « 
KfTS 



BOAT KITS - PLANS - PATTERHS ■ 23G - B'iTD' - 

Plywood - Fiberglass - Steel ■ POWERBOATS ■ Cnj^erg. - 
■ rtplrQplM$ - Runabouts > Oucltbisate - Co- 
txxta - Aayake - Dorlea - Prams - Sailboato - OayaaJtete - 
Tiratensaiter^ - Mvihh un& - SuPRUES - isjdKiee j PdlyestorB - 
Oote - foam ■ CATALOG © ® (Ai™: tAOQ) H!Bm* Am* 
l*ur BChiltaisMing. S6.00I- CLARKCRAFT, W-P A^lar*. 
Tbnaw^aa. Nv 141® 



FVWfttJDES ■ MEW 1« BARGAINS - TOP BRANDS . . . 

All*iJ«*. . KjQONmdlb^,. S«1t McCulfcch carts 
EksCfr* Marine, fllfl MpTtofe Roed LynbfSK^!. New Yorte 
11SB3 



BOAT Han* - Pattern - KUb - Hundred or deaign^ - 7 , f55' - 
Serfdoata - fowarbdate - Sud^iahwi - HtrttaebiMfla - Rdw- 
CKmte - DycBbdite - fiass&Mfta - Garoda - KsyaSte - Kytiro- 
pfanss ■ Oo^os - Boslraitere- BlfhplaodflaflFijction - Proven 
Hieiwcticine ■ Tiw#ndods sa^mgi! O^ganlte i6D-s>age tala- 
k-a S3® (W00 Aimrais] - Includes free SoaibulKkrig 
Sia^p1i#a ' diaslog ■ Fiberglass ■ Fastenings - Glues - Books, 
Rev&lyfi^fiMY “P^^Ya^^p-Poxyshlikl , ' manual $2 00. 'SI«n-9_ 
9t52 no&terana, Bd* lfl04VR. Gnllflnwer. CA ^0 TO 



BOAT KJTS - SAIL 16-M 1 . FIBERGLASS b-En-e Htff. 
Anyone tan as»rngte. FREE 40 page calalogi LllMf, Depf . 
BC-7?, PO sm St, Joe^, MO *45®. S-BOO-flOAT 
KIT in MO: pIQ 2J3-51 1*. 



FIBERGLASS Raal SuMng MifteHtefl CaSl or Wttte fiw 
FREE Gitekg l-afld-237-9611 nr ft rmJd^nte 1^00-^- 
945B Se™as1 FUMfgteia, 2630 Rulm D*si£*h PN. Fart 
My«f& FL 33901 



SEE BOATS YOU CAN BLHLD FROM OVER 3» PBQFE6- 
SlONAL OESlGNEHSl In B&ah>uilde4''4 Inkirnal oiifll Dimr to 
Df. the eslabhshed Eon\pie:ey modperx^en: guidu for 
PLANS. KJT5. HULLS, MATEFSAlS, ENGINES. FUGGING, 
TOOLS, sfc DW&HVS to YACHTS WORLDWIDE. HEW 6rh 
ndllipn feigge£ & temr lb»n i^*C Wily $5.9C plus $1.50 
pipping BOATBUL OCR'S DflCCTOfiY, 1001 Eridge#sy 

[w mm. Sauuim, ca 94955 



GAMHNG EQUIPMENT A TENTS 



MHE'S, Froe» Dried k Siurjge Fnuda FREE CATALOG? 
Stlfwval S«PUW. OFM, 15010 K*t*kk v«n Nuyt^ CA91406 



HV-C-AMPEH ownfcii, Arrmi rng SHpnol 1 ” mwt l/SOS^ kw 
UfTipte Blight Ideas Unlimited, Bax 1B7Q9. Irvinn CAW71$ 



OUTDOOR EQUIPMENT 



P1CMC TABLE: 5lfRw.t*j«y P^nrc Tipfe H a CteVW PTte* 
piece d&gdflrit 1h«t IdltlE tike n |Cl|«0r iflr rtmnienl sBorariV. 
E-iiy lb buiter. |PC-t7t&4695h Send Dfriar to: Papular 
Medtunici. P.O. Ban 1&14, ReiSto City Station, N&tpm York, Iff 
1&101 



ATHLETIC EQUIPMENT AND BODY 
BUILDING COURSES 



BKGER, Mnrp Pmwirtyl UukI« - F^wlj Fri^t 
Universal Dun 669JA. Dalrail. M-chigan 4624D 



GUT fLis.:?^ *1-0* GlH ij.gc. OAH Bnaihers, 523 SoMtfv 
Cafde Drive. Satem. It. «2H1 



KUNG-FU Fn»« ^pmins.. 5^ II C&Iiek PdfSagst. MdUss. 

flc4 1755, DeqV PMH7M. Honolulu. Hawaii $&&& 



FISHING, TACKLE, LURES 

LIARN RSH FtLLETlffl^ Step-b^step <instniGlidna and 
Illuwr&flkeis- $3 95 pJ^sSQg po®l»g^"Hgndlmsgi Filiating. Box 
29 A. Clarkeiu-a Missuur . 6M25 



FREE Linger Mold Cu’&tog uwe- 100- md\Js 25 shapes. 
Camten s. Box 222f s M. We*l Newton, PA 15069 



GUNS, PiCtm, HUNTING 



BEjEMAN HIGH POWER ADULT AJRGJNS, Fin* F ir&a -ms, 
Magnum iimgsnoi Guaranteed wa; pncea tor ibe very 
hnsi Lne^ceited pewer yea, but mam -mporranllv. uiv- 
pqqjkd K^urwy 1rrgQ«r *eH(ki ^nershjip 

pride. Si LHeLm# Repair Ppiky Marhor coda PMC tor 
FREE A ijuh Da:a i^Firea- ti intorrti atinn. Add £l tot ? ni1 
mail OMmrin. 34*0 -PmC Amwary Or.. Sau^a Hbaa. CA 3S4fll fl - 
2040- 



BATTERY REBUILDING SCHOOL 



TECHNICAL twikthrough in battery dwig*ra-u ws '* the 
plf^brioity compered to <?id type Technical fcmi&fchroqgh in 
taibon- pilf toak^-no ppmoytl Wl on™ Idol ft Cew 
Cuni^snv. 10415 US 96, Sabring. R_ 33670 313-656-1616 



ENGIWES, MOTORS 



NEW Lighwteighl fl HP. En^Aaa $99 DO O.F.M , S22T? 

InriusLTimf UKfe. Cal 1 HS40 



SMALL ENGINES G*^ore^ Fr^ DNCOunl Cirtstog 
Engine*, Dot 166P, fehlaaptf 140 65010 
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^Continued on Jtort pege^ 



GENERATOR KfT 5 H.P -2400 Watt Assemble m minulM, 
Save hundreds- Send IS-.00 ^rufa (ridable! Id Gen-Kit. 
PM07O4. PQ Box l®, flwHftHd MN S5373 Dealers 
Specify. 



UOHEV BACK GUARANTEE. SAVE MOWEYl Eriml i-te 
of /our engine Analyze engine wpdHkjh PMA. FAA ap- 
proved 1 Nonunion 43,0ft K-fl Enterprises. Rt 2 fiox >2. 

Sawfge, Ugrtlm 



VKSEO: Rnggs - StrstHon Twup S3S.&6 VHS : BFT4 or tor 
into FtorteWa Sgrvtoes, P.Q. 1065. La Salto. K 6i»l 



TOOLS Fort SALE 



BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT, 
AM**!. cwEttogSi.«4n«iiirtdiHtO- Camaigi, Dept. «, e<™ 
05. Bristol. Wlscpftslrt 53 w 



POWER TOOLS AT WHOLESALE SHIPPED FREE. FAST. 
FREE CATALOG. BEAVER TOOLS. CALL FREE l-aOFH 2 - 
2077, 



UNUSUAL TOOLS FROM BRITAIN A EUROPE, Heme 5 
Shop Catato# ti Oft Reftetoabte wUh Order Unkyualaobfi 
Agc«h P.O. Bm 1&S7PM. Beewnwnl, TX 7770*. 



Affl TOOL KTT incW** p*inl gun tprty AgifHtr bkn* 1 ’ 
gun Sine jnfliihGtf'gujign 1J 1 «ti<thci&u rraivtobM spjalilY 1 0f 
IS9S5 Writ* 4r Coll CC& 14SE ltorritxFto4d.F-4iv4i1.NY. 

1143 a ieigi 



UPHOLSTERY SEWING MACHINES 



UPHOLSTERY Sewing Machines wllh Walking Feet.Codv- 
pkate read/ to uw-dfify S6 1 0 .00 . Thompson Model PW3G1- 

AVAILABLE FROM TO UR LOCAL DEALER or order direct 

rMamcr Ghfrig^Va^sj 0«hq M4g lnq„ PQ. Bd* TUlO 
UiWKK*. T*m« 794524*1 Mita. 10001 74*0774 



MACHIMEffY, TOOLS ft SUPPLIES 



SCttLESMQERS FOR TOOLS, LTO. CELEBRATES JT5 
20th AHHWERBARY WITH A HUGE SALtS BULLETIN Of 
THOUSANDS OF BARGAIN GET TOUR COPT tt*. 60 
Mm ST, DOBBS FERRY, N-Y. IMS* 



r METAL Citing Latfie $104.50. Teg, 15043 Praetor, 
NMhntiy F CAS17’A& 



BEST Ptocet, Wpqdw©rk#r? MfpMrcpry Gfietog. Free 
MtKIIMpn, PMCST, Johnson Cify, N.Y. 13TO 



SMALL fOLNDRV Fum*™. Supply Free literature 
Pyramid F'od iters, 3736 Suuh- 7l"i Artfiufi, PhnriiH. Armine 
35041 



"SHARPENERS REPORT" M^idhi.y Nuwiilidta'' 
Shajffjeni^ G&jitift;bfiCi«, Angle Wall ChaH, F tin datatls. Skog 
Sept, FM7 , Pj 0. 225W, Miflfle^lij, MM 55422 



BANDSAW BLADES, Any Ew, F« literate^. Kang Saw. 
5541 T-Unwabr Unvt, NdHnlk, Vi^jinm ?&CB 



LATHES, Mite. T^k New catalog* E1-0Q Bfta Ridge. 
&dk Hurrkar®, WY £5020 304403-3530 



LATHE OWNERS | jqw Coit Gw-tk Change Tool Ftoft KflF. 
aw 703A, 91. J*4*ph. M. 490S5. SIMOOM 



STEEL, Aluminum. Brass^Bhed, Bar, Snogs Stipplies, 
Pia^. Write- CEL nni. Bgi 1«, Genw^ iL6i4*l 



LATHES ■ INDUSTFliALHOBBV FROM 4295.00. METALS. 
SUPPLES- LAFGF CATALOG »J«. CAMPBELL TOOLS 
33nd YEAR. JfQfrD SEUCA R0. P SPRWGnELO, Ol#0 
45505 1-513- J22-B55I. 



"SHARP BUSINESS' Sha-peners NewaleHM jjiuh FREE 
Simonlhl/ Bury&r'a Guide! P0.1D542 SoHngf«ltf . MO SSflOS 



ELECTRICAL MOTOR wfihG. T?u»e Phase on 

pinglii ^i^o. ^iirr^ inBinjtflipn*. pftfna, &™k S 4Q0. M. L 
BOC*. S7itt AriingC^n, fiqed. Blqgmi'fMflgn. Ndeena sTd 



SOUTHBENOLattre peng and Acteeseriee New and ueed 
Woodworking &ASE Pl^a Machine. R02. 

Bethel, VT 06033. fB0S» 



ENERGY SAVING 



SAVE ON AIR eOHWn0«l*KS ELECTRICAL COtoSUMP- 
nOH PnsrfesskJhiJ n+pairmsn'A Vide* Shdw* Itow. ^!SJflO 
Risk*?. Rmkie 4, E^wnlon. OA 306S5 



SAVE Mone^ On Os* Bm Insla.l Cas 54vei On Wnifci 
Hester, Send SI For ftrochu^e. Reftdnuabte. WalLet, P.O. 
Edk 1202S. Onvaha, Ned 6&112 



SOLM AAiTERNATl ENERGY 



SOLAfl HTDRCLELFCTRIC. WIND POWER ^\pmnl 
CATALOG, U.S. ill cflhens?en4SCi«) 

in U-S. iwm io ■ WEB CO. 6*c SMl Redwey. CA 



SOLAR Drying. 4^pe^eff. Nirto pai*ril», drying hin|* 
5 TOO- Fme ritormaflio^i Jamve. 1-SOO l^ckL^ji^rd. Ajds, 
TfeXiiS 76030 



FTTEEI §gl*r Energy Prqdutte cetekig <^il El^CSr&rtiCfl, 
Bo* 1S2G-J. Soqutl. Ca ^^3 



WIND’ ELECTRICITY. Esilrwiely elftttont. reliEfcte I^ji 
pensiets. p,Tlermd up to 100 KYV OompMe inlg 

&00-4MHbulgrahlpa4nilibl*.ENEnEXCgrp.. PO Fto« 
41WL Princeton, FL 33W?C1C^ 



4x5 stSir tfllteCSOfi tor puul^ $H\\ yaeh C4ll tor UtUils 

■;60J| £550035 irafrdiri®) 



HOME CRAFTSMAN 



OYER f 55 FULL SEES PATTERM81 pr&Mftbte 

wwjdi!^ gife itjya, hqi^si^hold iccewnr^ P^- 

iPrmg PLUS "Shop Stocnelg 1 ' and erochuri. Only |7 00 
AOTrrte (P^m. Eto.K 7347. Ck^i?, NM Qm? 



WOODCRAFT PATTERNS, Windmillf. Wishing 

F-isto^. FljiTg Du^. PttotonE. OuldOtw Pkannefi 
Oititog S1» Crenm. 11040 US ^7 Nonh. (toWitt. 
MkhigjLi' 4flRJ0 



FAVORITE WOOD TOYS. Pannrne, Pans. Cal^tog 

$1.00. loya ahd Jey*, E-2B.M, LyndE^. Wash. SS2E4 



CATALOG FULL-SIZE FURNITURE PLANS - S2M. Hte- 
bindbd will lirSI order TrwMwnBt. Early Asrwican. owr 
I0&! Femifere Designs, 1837 Flmdaie. Dept. CP-0T, 
Gtenview, Ifllnois 60G2S 



PVC PIPE FURNITURE PWia. KS1* Aftd Supply. Fm* 
Drothufe. C&suel Boa 20ft. TertrKahurY. MA 01576 



REPAIR S-ilvfri. PrAtor BriWrJ,. Mfjrf PiDl ubteOia*L. r-i*e 
IntornutHM. 3A5E. luliluie EH Mel at Repair. 1S5fl So. 
Redwood, Escondido, CA 930E5 



6ATTE w* CLOCK MOVEMENTS, ttelow h^olesele p «ces 
Be^l Quality. Catflog tHX‘ Itetonda^er Yamee. Eton 2$. 
Thomfraen, Cd«m«eiisul: 0®T7 



WATERBEDS. Build ypur :wn Iruni h:.,u-.v phina and p-L 
Send $3 (with s-^t .-Fjqui ^munhii Iq WATERREOS, 
&V1. P7, a?x 530, Grmby, MA Oi(K& PUichwe mtLKtoe 
FREE ifltomtf&ft Mi harJvFjrd and &C££f&0*kfe 



CLOC^. DIALS. PortiiS. Weeing, -towi^Brsiry Aivard, 
Rdi -nmcnl Fpmil y Tnw CUSTOM ENGRAVED. &n 
fiSe. FHchldn Parlt Jl S047^^K^ 



MWOUCItFwcwiitiftfliy new design lists you tul round 
limber qr glsfes qfiw;kty. «4lh cha«i saw Plarej SS-SJG. 
s^v^k. 731. Rkwal Hall N.C. 37046 



PROFITABLE WOODEN ' "COUNTRY CRArtS", Majfe 
S2.000 one weekend 1 30 lull! si ®e parterne and details only 
S&OG HerNiBeWDoddrfliter^??, i£^*ss Mterkes, Hariy4k..OH 
44032 



WOOD, WCXKPWOUKIWG 



CTOATE heirloom sfrek-herse clotMa irw tor iifile kide 
Pi* a* S 5 S»v*ll. ?3fl0 Mhw*n. Midlmd t™ 7^7% 



PROFESSIONAL FuU-StZE PLANS tor building toys, 
tornlsurB. clocks, oradaen. and other great pJOfecte. Catalog 
SfOO ArrnoJProducls Box*46C, EastNoifthpoil, NT ii?1s 



ROCKIN0 Pony P=ani, Cum Easily Bu>lt, XT, 44 96. Alan 
Moody. R* I Box 53, Bj oad ends II 61A15 



FF^E WDWWORH0RS CATALOG; WdOd^fiHfcS. 

Oepi. 4ZJ. Fioyi# S 8c-i 1204 Foreal. Vlrg^a 24S31 (504 1 
MS-72*7 



PLANS, BLU£PniNn H PROJECTS 



PLANS- Mailing IIFuikni, Eiptiq Electronic 0?rlgn:n 
Cdldluy |1.DQ & Tiylflr, PO Sdx 1612. D^iri, FI 32541 



PLANS FOR 200> TOOLS. Cata^ Si U FfeiundaSAe 
WEiDd-Urt 3314 SOioW. F^qrift IL *1004 



GOCAFff Plans smiiiCsmp lei e Instryrjidna eendie Cti-fcc 
H0E DfiKffn Alto Fipridliqn, Hn:i 34. Richmond, Ml 4S062 



SMALL Cohegt Rgntak 13 Pg* Pbana Scale &f&^jesd 
By CO^mrtor W’SS Y^r^ Espehip^cd. Si 5 Ptoe S^ 

Hdlg Seville SpeciailniH S^raly. BgN ?W. Ww.CASMK 

Allow 2 weeks. 



ONI PAY PROJECTS La.-ge de£orgl-w In/ bewbendn 
Plaata «.CW. Shrffqys, PQ Hqx 703 Nswpqrt Newi. YA 
23807 



FULL SCALE Toy ModeH Wood Wooing PBtlvra 3 
Models, ¥400: R-0 Enters* &os 1933. Oept. TPm 
Mount Vernon, WA fCa^a og Si WJ? 



SINGLE SHEET Plywood tedfe. tofcte, more. 10 

plarw. (1Q.D0. Speaty ’PhfSel. Quale. 3033 Pamplona. 

HepAzIbalK GA 3 S 015 



172 TRAILER PLANS Uhllty. Car Gonsl^- 

lion - Slrong. Siream lined, iyood kw3*mq ^ «y twalt Call' 
kjgj S4-DD (Selundabtel Tag-Atofpp. Son 1 51 07. Salem. OR 
97309 



STORAGE Building! PlAyhrkjS**. IS COMPLETE PLANS 
tor 510 M. Edsy irialruiilrfrVi Kt;npl. Bo* GhtI. Tuu'lt WA 
988494JOB8. 



CHANT Pfliig C hm SpI. 0fi &tp»are ^oard. Pis=c^& itT lo 
55- Tii. Pim. Fut Sue femplatn SifiOO Btoot! 
0«ig na P53 Evt i*ydh, UiMi 04404 



ANITQfUE-slyte ia r ge oak desk ^ tscrei drawer, o ana I? 1 
FntB*pnse. &ok 503. Wnmore. kS 07i6£r<?SO3 



FOR THE HOME 



WIRELESS DOORBELL SYSTEM 5 Minute In^LalUUlon 

550.35 T^il Fr^e 1 -aw- 653 - 3 Q 70 



HOME BUILDING « REMODELING 



MAKING Adobe 34 a^etKWfc|et..q!ustrffUojn* 57 00. Free 
detail! Jamye, 1000 Mockingt»rd, Aztei. Takes 76020 



PLASTICS 



CASTOLrTE LSQi'j."d Resins and MdklCTg Supplies to casl. 
pmhed. coal. tiJwrgle®. repa-r and reproduce. In Indwelry. 
IsbprMarwG, ersh work Celatofl S3 00 CA5TQUTE, Depi 
Box 391. Woodatock. II. 6009a 



PLAfTSCWORKlNO. Buppkea plaos- manuala, videos. 
Free wrabrKj Aasecial es. &o« 7290 . Moore. 

Ohlihomi 73163 



DO IT YOURSELF 



BELT BUCKLES toi tomi or tfoftes. EpeeiaJty Packtes 
jeif^elry tnpunhngs cut scor^ pfeak mrtia Ww^BejIa 
eaJtafiog 20e. tloxrte Corp. K16 5 ? iOth Slr«L WAesKand, 

W/crwr^ 0^201 



ELECTHOPLATtNG. Complptti Textftook EtollroplfcUn 
MH^liPSltommolilli^i. 511. Detail? Ffee Trqpix, P^lm 
fey, FL 32905^5 



iUT WNOLESALiS hans tor Law^ Carderi EauipmanL 
Small Ei^inw.CIwisaws. M^ibikes, KadB.More Includes 
rqpur ntanufi, ^pooially loofe Send 54.^1 Sqr K04 pag«! 
cadliog. ■SHw-Qn Pealg. P.O 13oi 45231. Dapt P.. Sqmsmialte 
MA 03146 



COMPLETE Aground primming pwl Ms inarm Si 696. 00 
Fi^Prqqhun?^ Prign I ml* ftvrraptt 341 HillirJ Rend, Norik 
Utile ftock. Arkansas ?2i 1A 



KITCHEN HERKDEUNCi-EURQPEAH CABINETS nfcady 
Tc A-E-Een 1 s e : n.«.iaii SAVES HUNDREDS. LavcuvRIan^bg 
Kie 45.00 (Relundeble With Ordet]. KQn5?ruc1-A-Krtelw 
Uept PW10&. P.O, Box 640910, Miami. Florida 33i&4 



PVC PIPE FURNITURE Plane. Kita mwial fi&a derate. 
Mountain Leiiura. ftl. 1. Bom 5eiA-PM. baulee &A 30571 



ARROWHEAD MAK1NG1!! Fun Fie* 

Inrormartlon. C omniwis Cradta, P.O. Box 5012-M, Caniral 
Polns, Ckegon 97502 



ELECTRIC Tailing Mqlqr, EiayViexpvniAe tB buito- 
item™ Dt’Kigri Plam S4.m AMAl P.Q. Bqx 1^, Clifton 
Park, NY 12066. 



AIR condition, refng^iXHO^. hqn^. auinmq^kr Null, 
bouse troublay toobn^, and repair the easy buck !kuj mtah- 
od $14.95 guarameed. £. 2. Wey. 215 Pasl^ica &jH* 
1206G Galveeton.Tk 77550. 



LAWNMOWER repa - mace easy Simple inatructid^. 
S1900.JW E-Fiterpnses. P.O Sox 291. Oreaham. Ora. 



"SAVE HUNDREDS " tfn Small Engine Repeire Emit 
Lprbep and Prinapa^i $3 DG Turn Cason, 0 ' L" 5t . Lqwna, 
Mass O 105 O 



REPAIR RUSTDUTS - VCR biped K^yp by-(jlH!p rslnjir- 
liees Id repaid ^ sled eu iupud^x with liberglase reinT«w»d 
pDlyaMer iHma - Send $1 + 95 tortape to How To Tapeatoc,, 
Gox 97PM, Materatt. WV Z5S7i 



3-D PMC^OOflAPHY-lriftifpanaiva luotogre^y laahnteHia! 
lebto. mirrprg, 5enws Instrudions S955 Podrey's, Be* 
4653, Cluarwalur florida 3361 M653 

Kontlnued bn naod pso* f 
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DO rr YOURSELF 

{Continued ^ preceding. pegB-J 

HEW . . . REPAIR ANY TV . . . EASY. W ',1* Pdsrn^h. Rr 3 
Box WISE. CfoMIfe, WA»1U 



ST OP N£fGH£K)fl5 LOllO Sft FtEO. FASTI Simpfcs plans, 
inUru^tfti™ Legal. S? BAILEYS, 424^ Waal 
Conwronfcwefflth. Fuii&ndn. CA $2fi32 



WSTALL YOU** OWN! IN GROUND MflMMBIQ POOL tar 

IKi foi*4S Sl A9^0&, Gbe&Wfok pools. Rr 36. ClfcBfWiSK, PA 

130ft*. 4i^2?4-6400 



4,331 CnflalngK |_E»l4d SPurC*! Frtv Anylhmgl $5 <30. 
Dmeciury. Bdfc, 52452N. Allania, Gaqrgi* 39314 

SUCCESSFULLY keep dcgs o?f lawna LMm Ihe Jhckl 
Send S3 00 to Dog away ^576> Alrkway BfodfflMeld HBIS Ml 
430^ 



ARTS, CRAFTS, SUPPLIES 



CLOCK WORKS, Wood EtocA Wan la, JocKhound sup- 
plies. twit twcKlw. «l stone*. ole. vtootesafo cslsfog 25c. 
EJofeleCd 2 p.,ifl$fo lOlh Slreel, Whea4 fend, Wyoming B2H>1 

STAINED CLASS SUPPUES: EXCITING SUPER 

CATALOG-PU J3.ML CORAN-SHOLES INDUSTRIES, 50ft i. 
SECOND, BOSTON, HA 021 ZF. 

QUARTZ CLOCK MOVEMENTS-^ tale Sl.», epoxy 
nre.in 1 1 £ GW gallon, foil pr-ms !>&«. music move mentis $ s .40, 
mrrsifefo deck kite W.&0. con^pnR* nis, pferrs— mwch mow! 

cafalog 13 OO Sleeker. F O flo* 

4«F. Awtoww m Q7$2]J>m. 

BTAiKED CLASS Supplies Complere cauluy $2.00. 
Suns^wvs Qaasawortts, 36§C Naffem, Buhafo, NY 14215 



"SETTING Started in Slained Glass,' St 00 Whftlemare. 
tei SKIT Hanover. Maas C2M9 



CArrrooMiNG, commercial arts, 
SJGAl FAINTING 



CARTOON fo? Fun and MciMy 1 !! FrwB3okltii: L Cail0!vM!. 
Boh MBtAA, Detroit, Michigan JflMO 

LflARN S*gn pooling Pin Striping, frw Caiafog 
KayfmjuKv Cdmpwiy. C^rlfltfliTwn. Miswmrl KQ23 

LEARN SrGN PAINTM4G. Earn rrorey E* jab -iKtriy 
In IS nrarthi. Ficanhal and Flaterdent etiMancr : ROCKY 
MOUNTAIN COLLEGE OF ART AND DESIGN. SB75 East 
Evans Ave., Denve?, Co 80224. -|3&d| 832-15S7. 



MODELS, MODELS SUPPLIES 



FWNG CANNON idfodtf! Plans CATALOG S2.M. GREEN- 
pwrr. bm sag. shE&mar. fl aavo-rare 

RADIO CONTROL A# rp I once. Boata. Heliodptera, Supplies. 
B'O Dftiount Cafatog SsmCRWundablei F4odefe-i* Sdppfy. 
tes« 31 OP Etfretfo. AL3&J24 



RCCAFIS. BOATS. Leipjt CATALOG, S1.» PO Dps £H 
tomown MP ?1f£0 



MAGIC TTTJCKS, JOKES, 
VENTVHLOQUJSM 



JOKEBMS^ CBIBiCfl 25« Gamcrt. 1QB5 FUttl NE, 
SaiftHfi, Owgdn 97301 

FREE1 Worlds Lucjing Jo* to 

Tricks, $c-*tidw Sp^itv. rl^lkfc* JafifleHWi-Gmilh, F-01, 
Brademnn, Fla. 24203-3736 



LEARN VENTRIlOOUiSIUI- Guprantw^ InilnjetHjo. 
Sup^ipi. DUMMIES, ^ifonnMivn Fr«r 4^PWi 

LittMfon, Cnlcradn 



PRGFE5SIOHAL M.sgi€« Huge catHfog. o«ef l.OOO Thicks 
»nd Bogles, S4.5Q HjnkLw* FwDnry, Pepl. PM7. 12$ 
Lincoln &!rw:: Euh'iin WA Ml f 



free! insider Mage FdfKKl MAGICIANS 
INTELLIGENCE. 33*0 Shendm. Am#ierB4. NY 14226 



HOBBIES A COLLECTIONS 



NA£t 4 Historical m li r flT>- Colloclibifr?. FREE onliPog 
HMA. tei lfiOCPS. LaJapBlbfl. CA 94*49. 



MILITARY M*dit=5 ICaLiio^ 11 .W &iih^ripin>n T**riy 
U.QH V^iwn. Fin* 1307PM, H Baldwin, NYllalQ 

"WORKING STEAM' -MODE LS"i KITS Or ASSEMBLED. 
Mc^! i F'iwFnginp1^orn^i|ftT», L- Ti&uaint. Ffofl-ds-Jttr Truth, 
Marina, Stjuibriary Engine and Aeeess^es. One of F-e 
Idrglptl aiouk Vi-Fi A^eriOd two Slflam BOdk5 fold I 63 
Color p&jyea 15 55 iner^rsab'ei Ooio^d GiredUr |‘ QO 

LARGE HOCOUHTSn DIAMOND ENTERPRISES, Dap t. PMT, 
Bgx S9T. AlPKPiwJri* fiay. Nr 1 JSd7 (#1 JHWITt 



DECALS, EMBLEMS, PATCHES 



CusrroH ehbroidehed emblems, pins, decals. 

Freu-CaCiL-ug Cjc'les RusJkSkMdh-. SlMlii, 6'VP J-artif N.Y.C. 
%mU. |212^i S25-2293 



i6* POPULAR MECHANICS • JULY I9B7 



ANTIQUES, RELICS, PNDIAN GOODS A 

cunos 



INDIAN arlifacl books. F nj* liEefatiare. Ho^ham. Bex 45fl-P, 
Unci^rw, oh 43130 



INDIAN Ffoiiiv4 List *dipiiitipe!!on Guide Bock 111 #4. 
Arrgwh^pd Sample SSO^O- Saenat'a. DoeH^, MO 947*1 



STAMP COLLECTING 



50 TEARS Old linaaft ffttittanl Urul«g *t«i^ mm I my 
fMtt old-25^ w*in appruvalfi -blxen, Dus Q11P Nn^> 
Rccheiift. York 106DJ 



CANADA, 25 Ifi^ga, 25#. World dpptcrv^. KSG, Bex $51, 
Nelson SC Canedi V1L 5R4 



BARGAIN mitfbuw 12m triple 14 M) ricdgnUvd. 2453 
^eytfone. Tarpon apopga. Florida 33509 



FREE £5 'tfom Wide Slampe Plue Free Cdia^u* Wish 
Ovw liXyj&Kf Ssemps No Appeals. Jelteftee, 34KI 
Middiebe I. West aPEXKntof, Ml -13333 



FREE 'tt mangle eSempe^ Appo^vaia Dar^aen, 

CoelOOdOOh. N.H. 03225 



so OtfKlPEkfY OW 0 S belnoen 166 1 and 191 ■ 51 .00 ifd 
Rray^h. 4 23 SSteppard. Mansl'^O. Ohio 44^r 



FREE Grfi Wim Fi^i Pi^hase U.S. Appn&vaia-And Want 
l?5l Sorvfog 2®£ lor Having. Ttw S^amp teutique, P.Q. 
Box 4*5, UftcfesdP, N J. -D7J40 



FREE 53G#rt»di3n 5i^mp3 wi?h approve! request. &nr«f a. 
P.Q, tek W07. San Meleo. Cfllifomie 944C2 



OLD U S stamp* «ii approval Sifearmgn teri 1S355E 
PhiLw^miPAISIII 



"INVERTED ERROIT ■ 100 OJ^ent Uwl&d Siatac, »c 
>vrth flpprowats Lurair. PO Bone 7M. Silver Spring. MD 
moi 



UNITED NaiKje&s S Con^ife AAint SaHa 25c. Apjnwwals 
GOtneda. POB IITOM. LiAe placid Fforida 339S2 



COLLECTIVES, BirdL Duck 1 Wildlife Slwnps S Pinw& 
Citaleg DdpeL Cfepr. PS. SyteivanL -lii «1**i 



2t» DIFFERENT Cpn«J4 *1 00 Worldwide aupwv 4 |4 
Qimbcphil., flb-x $0, Sl-JcnL Titt, Canada JVZ $T7 



CANADA. IQOmflrrr^n ?5*± Appr^uT. Orarky. Eknc 14X 
Saowa, OMarle. Cunad-J N7T-7T40. 



WORLD W-iwj Sirffipsi meurhed Ut beeA& oft approval 2t 
and up TRII9T STAMP COMPANY, P.O. Sen 1D0-P- 
Jemaiti. NT *1435 



FRf El Surprise Confection wrtf* aacHevate G<kWt. Box 
750129. Pulglumj, GA g49?$ 



ONE! Twjl Thru? 1 Cflnt Sfamp Approve, Ptgflrdfei* 

C»felgq. Klwtex. 4t*4 S2mi St . San Dfega CA Klr^ 



AUSTRALIA SO B|FFE¥t£NT RIAUTtPUL CO«WEMORA- 
TIYES 10 *- AppmvSbS Pm^*, POB 3041 WinrfNoafer. 
Virgini# 2250 S 



F-REE Worldwide P^U^t. Pqmiv ?tpprpv a ls. Frcwh^ith, £fox 
177 DA, Pirn flnvr.. WT S4H6 



LLB. AIRMAILS, 4* DirfafqnL -..wtrl (2.00 minE HE00 
£bw*ing. Bex 2216, Lepl ui:-e City, NJ 07754 

FREE The 1966 USSipen Sduveniar StvaeL Mini, d Ydurt 
free ! W11h Yoxw Approval ftsqueat Cotonle. tek 12tli 
Albany NT <2212 



FREE Cariaioq Free' 1 Big Bargain CaJjaioa - Hew edition 
iri^ng Jhouaarrris ol besgain* including US ind ftNA 
ilairips. padnttlft *khi tfii, an:i ni^ppHev. Also- Sine 

aiampa Prow our approval wvl m. Buy only whaJt you like 
Return balance irromptly 1 Th^-L yrx*. Jamea.lovm Stamp 
CqmpflnT„ Dept. -ET7PM, Jam^siown, fev i4?0i 



UGUiDATiNC Tn&nwndoua Ofo AcoamulHl^K). Bargain 
IxRs Free- Alatalo. Maynard. MA CU54 



YfflJVE GOT OUR STAMP OF APPROVAL ON TT*S» £00 

wnriiiwi-dn stampa pHw special packed w^jrih Snfl Std?^ 
Qnly^fei C»v5*ipmfriiKi? app^o«ai* nelvdvd- Dgnt mi*5D^' 
OnJemaw Enforpff (w®. 2430 E Delssia, Sprassferld. MO 

t»04 

SOMMER. CLEARANCE c«f Disced krv.^l Appr^M S*fe 

KG. RVUM Only Std OT 5^: for S2Q. Pe 7 mwiuT. a Box 574, 
BedLuriSiVd Quebec H9W' 5V2. FWO Ca '-dJa. Paeket with 

Every Order. 

" AHOllMk TTw Work) CoIlKtlDn ' - IQS atamps orty 50c. 
itegm l.nc 1. Tibc-r one hob^ - gf atari^p oeilc£ting teid td 

ltm value o4 ytxjr exisbng slamp-j. by ontoog ityly 
tc^ildul qux'ily ^rnp?. A^ Intfoded will Our Lifl FfoA 
C*foieg wi* sh* \stm oneri ^ iiannpA, *nd 

iPCteSdri® pint a I*M safe^tfon skimps From dar 
^pprOvdl Mirv.ie Buy iVft4t yuu like - n.^rurri Balance 
Prunfoliy Sand 50c now - SatN^actiPn CLd-anlaep 
Janhestcnvn Stamp Company. Inc., Dept r77FM 
JanwstcnvTi Ne* Yack HTffl 



»OFFEfierT 4 ic Mint US S * CO. Free LesIl N*A|fo«^rt II 
Ffobort Wagner, tek 2i245. Mr^a^ife., MN 55429 



FREE, U.S Mini pi^OrRinl w-l ppmplfilq M -"1 agspnoyafe 
ino^dad. Hibdabrafid, ESi>s 4067, Snm.i Cfe^. CMitomio 
^5054 



BARGAIN SWWdfSd-widcStarnii*^*. Oualily App«-ovels, 
R p«rk*r, Rpx 143, Wfl^-i Drmlrffold. MA &HK 



FREE U.S. Mint Cmksg G-;rneB, 2304 nancmik 49C. 
Austin, Texas 78756 



ON APPROVAL ViOt\awwHB quality vlaOfw fli Mf «inxh.m 
prJc*E liham MoDonneL Boa 47. Bt-Jlc re MA pi 720 



TOO Dirfferftnl U.5 25*. Appegvafo Bradley. BdX 425P. 
Miulushiibft .YASli] 



250 WORLDWIDE 25t Appeals J Mertm.ec« 246. tfcfirW 
York. NY 10023 



COIN^ TQKEMS, CURRENCY 



FME tore^h 110 bill. AepfovaS. MJS Bdx 1479, MpO^ 
J^y. Canada S6H W 



BINOO/lAM, TELESCOPES, 
MKHQSCQPES, MAGNIFIERS 



DISCOUNT OPTH7S Bunhn^ll, St-prir 1 h-iko^ Plflny otfc 
em LJS-A WarranNs^ FREE Gatefe?g^ Cpthc.-jJ AdvamaQe, 
Odx 32791 P, Pikaa^la MD 2120 fl. 43 Qn 6 KG 3 K- 



PLAYS, SONGS, MANUSCRIPTS 



POEMS-. Songs Warned; Free Recordi^'Pub^NiIng 
Broadway Music ProduoUona. Box 7438PM. Sbuctt, FL 
J36?E 



MUSIC INSTRUCTIONS A INSTRUMENTS 

ACCOFTDION5. NEW, USED EtoOlrrt, efeOlrOOX. Qm*r 
voa. oedvearhnaa. Bulton Boxes. HN^nsr^ Wo Buy Sell 
Trade Estclwige. Repai? Tidie. 5G- Yeara Expn*rtoce El 
Cfeelera uiwaiiaPip Ca - or Wtte For Brochure* 
card. Visa And AME^ Accepied CftSTlGliONE 
ACCORDION 1J&44 E 7 Mat. Cfelr^. Ml 462K. 315-S27- 
s5^-i-eoG-3JtTe3a 



FUNDS, PLA7ERS, PUMP ORGANS. Rebuild and rcpan 
Calalog o i 'Hfo^-To" booh*, 52 00 (relundabfe) Va*fo I 
Prese, Yeetai 1 1. Mew York 13650 



I0TERNAT1QNAL VlOLIH COMPANY, Catalog W «efiM- 
ment makifrS, icp.urni l-nqurfod ksnpftcxxr I ;>:jLs. vnr nii.hr- 
A i.plrti, UbtMOrfe?, SEnrtgi EurOp^An ifnIrgmenlB, 

bdvrS Awamhfoy^r^d uiOlm^nd^rLir fell CafolpgSl M 1 
irtbludc& lOAc OiiLQ'j-'il ctH'ii?ic.ub. 1 DepS. HT, 4029 W 
Eehedere Ave . B&Jilmore, Md 21215. 



INSTRUMENT Kits. 1 Bulid AppaJjokia^ and haii^iiHfed 
dulcirnera. Oanfos. mandollh*, even h w&ti, harpslohords 
Free Liotaio^. PfA Hughtn. 44if West Collar Dearer, OO 
6028* 



VIOL#*, GUITAR, *fo , -making mpfonafe. acisswnPS. 
bud hr. Cacifo9 S' 00 InUi-crul »pn,i : Lulhivra Supply, ten 
560397, YdFia, OK 74i Si 



SELF IMPROVEMENT 



ULDHATE BAH HMlp. PiychiC Tainan (Mm bcnMrri 
$1D 0Q Zoanng. 3502B.faiVftar CofpueCKtrsb, TeKas 7M11 



STRESS- CONTROL -Fast" ,, Emy m S3-S9 
Unlimited Bqx 4^?fcPM F^nwillr Ind- 4771 1 



EDUCATION & INSTRUCTIONS 



&€C0ME A PROFESSIONAL R£Al ESTATE APPVUU3ER. 

CerDfNciLli^ Fr^?m Aninr^n ScsCfet:^ 0< P«ff^fone^ Ap* 
P'aisnrp Ngmp Study Of Q'jta&rz, Aijent*. Los A^pfos 
liTKflrucHcn By Prpfossfonfllj, F*ipg Informgihar. Nalinn^l 
Cdltw Of Apprpwl 9m«S-4£42. 



HANDLE YOUR OWN LEGAL AFFAIRS. Du ;t Parana! 

Aceredsted Adormey ktsUucliDn teme Bludy. FREE CATA- 
LOG, Sedlheffin ta/eer InsIHute. Drawer r7PV-215ft. Boca 
Ralofk f L 33*27. t3fel 396-2522 

OBEY Jfthit. lnclude~Acii 2.21 -47.' Tracts For Printing 
11 0ft 1127 NLE. Frlrn 5t.. OeaSa. Fla. 3207G 



EITEN9I0N And f^at-G-reduate Aw&Nft in pftiie>s&pfty. 
Ad. ScieJice. teianit. UKkcme. Hnmggpsihy RacUdnicf 

gnd i^meri 3d aubie? Ss Curriquliw lrc*p (pi rmadl $1 .-(K nsfonp. 
fjblci R^gi^lrar, SurL-4R>: Cdlktgs n? T&r:hnul':>g y Higlr!ii£d 
Oanrmi I. I'-i.isn-o Englandi. 



jCforforrwf PP ™i P*^) 



EDUCATION £ INSTRUCTIONS 

CCW*WWJft^pf*^kigp»g^ 

HADIESTHESIA, Radiof-iti DUw^nig ESP Courses And 
Equipment II lusl i-h'ikI Catalog J1.DQ tral-jridAbleil E^ab- 
llflhed 37 yftlrt. DepL FMTt, BrUOe Capers, HtgWl*W. 
G'-ti r'l <=■ I ■« 1 1 1 Suaeit, ErsglAfld RH17 7Etf 



HIGH SCHOOL DIPLOMA AT HOW. HO CLASSES. Low 

Coti, Information Fn** CUHolllret 14MHJ’ KSH-SBCE orwito: 
Arwri^rv Sohm. Dspl *345u $50 E. 56tfi ■&.. Chkw. H 
wear 



PIAMO TUNING PATS - Pi*rtfl - £kh=l ■* - ir eng an 

Frtitl fctopfcleg Nihafi E5r,-a>j 
ftfrwl. PQ »1S. Sneram^ilft QA 



L EAfrH Cksck Jtop^r, Enjoyrt^. hiwretavp. Free CktiisilE- 
“School of 0«J RpifWir. 631^ CtjrnwteKjfl Wgy Rm M. 
Aywsedaw, SC J9fl3S 



AUTOSUGGESTION. SW+Mrtii^ he*d*r*n*ttl 
Tup**, rtMrds, bdokE G^anli^ mLaJog Iree 

AWWltbOn. SO- 241PM, Oyfripil, Was ‘n i^j tori S9591 



UMVEHSJTT DEGREES By Mai Aft£rodi|faT BachMnrK, 
Mjfctar*, PWU. Fre* F *CU HfrnWta* C*rt*f^M7, Bck 
47&S8& TglW, OK 74H7 



UEARW AyrtiCrtWri^jf - Fnffl Ni^hmlfee Agdliyn 

School Ro* 303$. 04. Coigns T*r IWH WQ2-2026 



(ARM MORfT rMM DAY& Fnw 1 1* 7 ira Lahore d*Kiifcw 
ftlQ Sa*0C^ pnWflri ^T4?4^i4^iiM OlpICrfUA 
Grjmtnn htfilulf, 3&SA Adalaidu Sin*;: Wfrit. TC-i^MO. 
Ca^Bda MBH m 



DETECTIVE tuning *HMe-efudy program, free Intorm#- 
tton. UtobaJ. Bo* i Si PM, Harewtr. Mas* 



PARALEGAL GRADED CURRICULUM- Approved in- 
deplh training Py correspondence BLACKSTONE SCHOOL 
OP LAW’ lttywra of tegal training. Writ# fat Ire# oafcatog:, 
P.O. Bojt ?PM0d. Dwl. PM. Dallas Te*aa TfaTS 



EARN *15. OR MORE PER HOUR after bamtofl Fiaiw 
Tuftsfi^ ad bam*. Aeeredisd mem Per N.H.S.C. Aubfey WiH* 
SiZfiCK;,- 301 w. Indian Scp-mi mn, Fn^flU. Af HMU - 

(662> 266-1 &4Q 

DO TOO EHJOT WOmwa WITH C*ftS7 Tog Can Have A 
Secure. Good Paying Fulure in Automohvo t 4 wttor.iw 
Financi* Aid n Avi^to*. Call VTT tftot 95WB1D HOW! 



BECOME an itoclronto Or Yidoo Technuripn to Only 14 
months. FinwciaJ Aid, As^iantA tato Ad A§&o- 

ciete'a Degree. Call Now' <21 4|> 2^3^613 Oaths. ittZ) 

ieSD Long Beasri, or {713) Hgusign VTi 



DETECTIVE E*^ Hama Siudy. f lepm pn, 

uertihLale. lulure Frn'ifiS unul InvefiLi^aiur Tracing SC.«khUl 
C#pl. CP. F.O Boi Lea Angles. CA 90541 

LOCKSMITHING, Jr'UhdfSAl Schddl tit Maalar. 
Garifrs*^- -^anc-e and Shop Tiffining E5o? 314652PM, 
Saanartianto. CA BS521 



UNW^RSITT DEGREES py marif ConifBdte direcJCmy lis?a 
whare how. $1^00 to GABSarviM*. PO. Bos 2faSL Tampa. 
FL3S6BS-2M* 



SCHOOLS 



WORLD WIDE COLLEGE Of AUCTIONEERING, INC. 
Shkb 1 BG3 Term Ssnsn. Free Cafatog COL- GORDON £. 
TATOOR, Rot S4S. Dept af.Mawn City. IA$040 i 11^4®- 

S343- 



UEnCHAKT^fnmrm Srhrwl World T^vnl. Room Board 
Turiem Paid True .•;-k , r i nuliari 116 H 54. i^C, MaiihaTliiri 
BHEfL CA W266 



EMPLOYMENT INFORMATION 



OVERSEAS Juba $20,0001 Eo $60,000. Fra# inlurn^riDn 
DOyt^fd. BQK eg-7S£. P-iiiafylla ID S3301 

GET A JOS VOtf Lrn£ r Our sefKes? and Inform a tne 
ha mdtes?k nelp you Und work you unjoy. Send SA^(i to: 
Career ChOlW.CW Ufl r, P.O. &>i 3t#14 t RiJtlWer, NY 
14626 



FARM Ldiie SNAILS. HIGH INCOME, Guaranteed FRtE 
Dfflaila Snts&a. 492® Everglsd#. Rmcon Valley, CA K4^ 

JOGS, CRUSE SHIPS, TUGS, S4UPS. RIVERBGAT5, OtL- 

HBi Wonien-Weii Wort monih-sHom# month. USA. f 
Overeaaa.. IMormibon SidO. Mann# EmpknarwoL Btw 2D?, 
Cmhil.lH 47110 

COhSTIUX]TK)N - Erthy tnda rrflm laborer ip alattrlciu 
519.D1 - S39.65 pt: him*. There ara ihdubdiids of pb&liona, 
:ha1 are rKL'rea lepif Ihe&e ro^ea. We supply lhe mforma- 
ttejn that mosl wo^man ere nol aware ol lo locale ihea# 
p€eyKTi Swid I1 1 -CIO In Car^rT^E^erpri^, P.Q.B^4§0-, 
Ft Qthd, CL 9J941 



HELP WANTED 



OVERSEAS - S7S,OflO+ Free Reports 

Employreeni. Bn^ itf(WT. bidwispoara. IN 4^ia 



AUSTRALIA WANTS tOUl @lg Pvf\ Tiarv#m*l\&il 
N*w«t EflifrtOfinortl HandiMOM-erJDO Irfle^tianM, &M 
iflio? W«Slv.ngl0fT, DC 20036 



GOVEHNHEHT JOBS S1fc,C4D - $59 23ayr HOW Hiring. 
Cull 60SW-6D0D £nl. R-20024 tor cufrent teoeral Irat 



$70,000 Vflarly Ppt5i&id. Honw p'^npautipn tor 

Rosrr Oface Clwk end RyrM Cnw employment esintine- 
INons Wme; Federeled £C0:36. PO& ISOffi, Hm*5hwg. 



FOR INVENTORS 



PATENT AND DEVELOP Tour Invenlon Rnglatered R&t- 
em Age^l and Licensed Preteaeonat Engineer swre lor 
FREE PATEMT IFNCftllATION Evbfy irwBflldry Shouldi K«fi. 
Fkhard L Mi^. 12 Partar^e Drh*, S«Ha M HI3a, NT 
11746 [Sift) 499-4M 



HDNPftDFT hoping nvemars cj-rer 11 yeuni. 

7sm recbJdtftg Fitt e^eitHiLinn. AHftiawtf InwnkHa 

F dortdatton, 501-E .'uwa Cdiil fldu Spi mgti, CO 10909, dt 

<&£\ 1^H3-S2S-5e8S 



INVEKTORSI Can you SMlwiI pioM Irpm ^jup kfea? 
Cam or tor yogi fre® into^nmiliEjn psaMpir Ovo* n 
decade ol AMERICAN IhfVENTQRS 

COnPDFU’now, ®5 Bre*d Ssrwf. Cwpt PM, Weniftold 
Mn 4MC t,. JW th J OiOM. In UpmchwA gr 

Cene^ djk{413} 56&47S3 

LATENT IT ECONOMIC AkLTI Free Deifl'la Licensed ^^e 

i9SS N Ftaner, »QB F&ndulaa, Richmond. VA 23S9 



INVENTIONS Wanted! PATEHTVESTMENTS 
WTERHATUNAL 1050 Conmclleiit W«tv-ngtof>. DC 
2OS30 



REGISTERED PATENT ATTORN EV RudKann^u m:ea 

Edwin □. sthindlar, 1^23EfcH ASlreri, Bnoklyn, NY 11230. 



REGISTERED PATENT ATTDFWET Wwhingtor-. DC 
Suburb Dorwto A heHlestingfl, 4l4 Hungertw^ Drlire. 
Rockville. Maryland 206S6 



IHVliNTORS: ue^rn hd« l^i sgbnet your id&a^ tg- industry 

citi iw HwcHaMOW. c^da. i^Q&sae-ocBQ k»i 



IHVEKTKWi Drewir^ &> ProlwataneL Peir^i Drehsmen 
Drftftert, PjO. tj, Wbddsto^. Vir^ni,, ^ 



DO 4 yDdrse^t method to hie you\ palenL dei*i«S inatruc- 
bona ®n how to prepare your drawing, a&sired. i^aire, and 
oeUh, with niu&irebmt Send 55 50 to: Dir. Eto* 6ZA, 
Bra?EftloalL PA 151{M 



LEARN haw so cftary&ur invftrtlia^ tor sale ct Ito&c^e Free 
boohlel ovil'nea ^■K - -edi>reJs. royalty nt#g. req.^.renwits 
Kaaffler Sale* Cowrellon. C-5-Fi. Fremont. Ohio 43420 



JIGS, TOOLS, VICES. Etailgrrad to 111 yflur nirii Oale'i 
E-gi-etring E00 JflckSun, Wtonliielki IL 51956-3234 



TNVENTIONS WANTED 



INVENTION MARKETIHCl. FREE INFORMATION. 
HEPRSSENT1NG MANUFACTURERS. P#tFi S n. 77 Fgllgn, 
fW.FPWici HE Di^r^r, Hew Ygrk. RV 1003$ 



WVErtTGRS I Have an ideal OtmT Imaw * fret to do^ Call- 
AIM tor f *w iidtHTnatton kn Tod free 1=»M3frSB» 



NATIONAL mwkiSactoi ing'lma Flying; cdfnpefvy seeks new 
p^cKtocIs. Idwra induatfW. KAcrfwltve equipment i -BO0- 



iNVEffTKWS: Free toTw mall on on oflrerinjyciuJ Irwemism 
lor M*e. «ea#lw SaJ^aC&rporaSionL C^iW. Fremonl. Ohio 
*3420 



REAL ESTATE A FARMS 



UNIT ED NATIONAL REAL -ESTATE Nrjw FREE Cv«a> 

to}l Trip r^al epl^re MsUi^iWkii bp Fi^l Ccslpf P™ms#r 
Prope-itea eection. UNTTED . . F at every Lype o4 reel 
eatatel UNITED NATIONAL HiAL ESTATE, 47DO-PM Beilfr- 
v**w. tantai City, MO &4u2. 



CALIFORNIA Lo4$. Acreage HOCown. ^ID Mdhliy &OS 
35291. L» AtfEgalea, W035 



STUDY AT HOME-REAL ESTATE— Secure Your Future 

in Brnker?9# ®i l?iwfi^mpnl R»plRs^ipnp|J Cwjiw, RGA 
Dip-ama Fgll Dclail= Wnlc R G.A , Box 3132. Station B, 
FmederiCldn, N.S. E3A 5G9 



CANADIAN COUNTRY PROPERTIES. ALr=hg« fOi re- 
crfeatleMi. thhwTbprhenl, rarming, rishing, hunling, inwsst- 
irwfli, mineren. #1c OUR 72ND TEAR, Twim avalable. 
Tdrm ggeremwd CMnlt?g airmailed lilM, DION AM 
CORPORATION, SuHa 496. 31 w ^rfe^ Tbn^O, 

Canada M4W 1B5 

■GDvfefWMEffT HOltfS Desinquem la* property Re^ica- 
eessidna Call a05-567-6Cd«> Ext. T-2SW24 lor dJfF#n1 repe 
feist 



MONTANA LAND 20 Acrti |£r fftoto} atirtirtg U $£950 
wiiji J50Q. down, 59e.22monlh Near Bea-jiilul Ye^lowilone 
p^ifc ms WtflK>tfc*J Fbrftft In tFifc heart Cst Crc-phy Ms, dee- 
rnoow. jnldope and turkey hunting. Qlud ribbon itout 

h twm Cdawtiaed accw. m«re*d tvm aai wammy 
Deed. Turn? Inspe-mion Wetcemed. Free Colet Brochure. 
CALL TODAY TOLL FREE: 1 -HQ-2 52 -5263 YELLOWSTONE 
BASM PROPERTIES IT IB N 7Hl Ave , Dflfri. PM. P.O. HQ a 
3CS7, BvEBfrwn, MT S&77^3CS7 - [Am SET HS B 



FREEDOM COUNTRY 

39 BIG ec rei in WESTERN MONTANA, tiarfabg at $9159 . . . 
$3D0 aewn, $9? m«vm. Tjoh* 1 Wishing, treekpadunig, eamp- 
rrvp. £ik, deer, moose, tea 1 ADJACENT to National Foresls. 
t'pBer esla&hshed town* YtHfcrwstofie and Glacier National 
Fa^fl ireirtsy GUARANTEED ACCESS, INSURED TITLE, 
WARRANTY DEED. FREE cotor braehure. plscto*, maps. 
FULL MONET-BACK GUARANTEE. Cell Toll Free 1-HH-5B2- 
5 no. TREASURE STATE RANCHES, 2 td Milwaukee Street, 
Sepl. PM. Dw Ntoniana &&T72 - C+W| 



FREE CATALOGS - FLORIDA, GEORGIA. NOm**, t,«M, 
Ri^mmeS. Phrere S^dify Si are A PflSpefly Proflfrrtid 
CDUNTRV NETWORK, Box 3|^PM. WQ 056^ 

4^2. [417> 67M«33 



YOUR OWN MSN AMD HUNT LARD 
LOW AS £&■ ACRE $S9 DOWN I 

BEST znm tor tt$h jpftrt giinw Gov^rnniiwit wptt mom 
fHh and b*h* per eqtrare mil^ TITLE GUARANTEE, BUY- 
BACK GUARANTEE. Qou^nL thru ESTATE UQUDAROHS 
Mirtm Canada EASY PAYMENTS. G#1 yaur FREE catalog 
NOW! CANADIAN ESTATE LAND, Dept FM 7. 30 69 BMhurefl 
Slr*at. &m1e Sol Ttvrento. Onti/re 2AA. Phone anylime 

M1S-7SMK7 



OWN A Lusurkre# Smokey Mcwflflam FWreat, HaH Prere. 
Del Mia $2 SaSE. Smokvy'a, P.O. Ron 70tt, EwwIHe^ IN 
47712 



EXPORT-IMPORT 



REPORT Hpng Kong, TM«¥an. Worid^M DidCheap Free 
Dat^ula. Oary Enderpneea. le i PMT OukgHy Drive. 
Ecottwirtl*. MY- 14646 



AMAZING PROFtTS FROM H0N0 KDN0 PRODUCTS, 
OflDCR SPECIAL TRADE H RECTORY, SEND U.U NO 
CHECKS- JL FEE, P.O- BO* **3, FORKED RrvfcR, NJ. 06751 



BUY TT WHOLESALE 



FREE 15 tinge PRINTING PRICE LIST. 1 1d 5 Ml 0A reels* 
to calatoga Copen Freaa, 100 rPW'!< Desman Si , Brooklyri, 
HY 1 1206 



BELTS, EtecWfeL Key Ta^. Hal Tecs. Jewelry, Um. 
Cbma^tiw Nne teal atAlerfi. Big Pr elite, Cem|s*t:te dealer &at 
up C#4cr cateiog $i 0Q l etji-^abie;. Anchor Bob 395B- 
PMFl, North Providence. Rl 9291 1 



CLOSEOUT Jewel iy 5*t c&ig n (C^eteg 35 ci Rouasela. 

1C7-1B31 Dm, ARington, MA D21T4 



WORLDWIDE BARGAINS Import ■ Drefwhip - Cloan- 
guS - Surplus ■ Fnaetym (SShmp^d Enwqto|}eS Mirraips, &aa 
1717PM High' und. Ind. *«22 



EARN MOHEV filing r-^ig*, jbwfclry, bgchfe. wpictree- 
buy direct. 130% beldw retail Ce^jg fil 00 frelundaL-LM 
Anka- PM. 96 GresrrWtoh Avb . WdAvl C*, Rl 133316 



406.000 BARGAINS Belbw Whbleeaftfr: Ma.-y Free 1 " Lb^a- 
dal ms Cloaeouie JobLete . Srng re Samptes Fr^ 
Details fiir^Bihl^hieraOppdrtunliles.&qjf HcH^nd. 

V ich -a-an 49422 



VACUUM CLEANERS DiiCDunt PriCM" Hew Rainbcrw 
5409 95. Hirby. Filter Qire#i % Fmadhta, Revet, OfUCA. 
Pqftiii*; ARC Va^ggrw Ww#hDij3d. $?2Q Burnei -PMe Austin. 
TK 7S7S7 



FREE BELOW WHOLESALE CATALOGS- 5^0.000 Mm- 
k"jg Biigamft Phnt^grH^hcd" 1 GjteI mg Intornalnn: 
Ini Afcorl mental, Ban 1WH, San Antonia Test** 7S21S- 
□628. 



REBUILT Vacuum Ctomrs $240.95 4 $10.00 Sa%- 
piTig GuerftMeM L. □. Orafrer A AaMciato^ Qesr IT, 
WltdwiMite. TN. J7119 



REPLICA WAtebee Send $1 QQfor Cc40f Bruch j^c Prices 
JJ5 SOX 73027. thE.pl FW7. HbUithh, TK T7273 



CLOSEOUTS I DiiCdunli! Beluw Whutoe&le! Frerbtrt! 
tidrjriT^itonii^amp MN. So?: 2^15211 Fe^date, Michigan 
4&3Rj 



CCbfrflnuiri Dr iwrxl page) 

POPULA R MECHANICS * JULY \ 9S? 1 67 




BUY IT WHOLESALE 

BUY Direct WHUfrM Bargain? B«IW Whule^tf. 
SOCJJOO Hen a, infarnalBnal. fkn i£0Q35M. NMbvIllfl. Tn 
iTfi4 



ADVERTISING AGENOES, ADV. SER. 
MAIUMGum 



NEW NAMES MONTHLY? MIXED STATES AVAILABLE! 
IMMEDIATE SHIPMENT f Adhesive Libs** CwnpurtNwd ■ 
GuamraiBed Opportunity Sobers ffiGSIfi: SGfrSES. iWXV 
m Oman ADV ON, Drawer BZSMtay.tp 83274 V«C ; 
AtoE* l4Oi?-9(J2-30£S 



FREE Moling L*l Coma Italian. Details. QOCAIP, Baa 
1107, Siuart, f L 33494 (3051 SM-5M& l-B00-S5*-5A7e 



0PP0HIUNI1 Y SEEKEHSMLM NAMES. FREE SAMPLE. 
V'enlum-LF* Bftrf -335, flis-iera, AZ 96442 



HOT I'm - mercy egcries. Gratis card o™n 

0^41MS»W L«*t fcK m Ann, JA WOIQ 



NAMES! FRESH, HOTLHE. DELIVERABLE LABELS' 

GUARANTEED! QUALITY PRICES! 1W»W», 

FFIEBH HOT WAMESII OR PORT UNITY SEEKERS-. Part- 
Slick Label*. Zip Coded GUARANTEED DELIVERABLE' 
500,-120; 10CO13S , 2DCKY$6D. JR EntwpNMe . DM -BrlanNOOd- 
FM7, VltTE^a. Tefcast 7790* 



COMPUTERIZED LISTS, BUYERS MANY CATEGORIES 
Feai-Siiek, Qua razeed Deifvenei. Ism Hncea. SOfroCo 
Ni'riet Ms^Hhiy East 1st Clast &ia4 fletom. Fw Prica And 
Grttaneg Bracbure. Eva Usts. Dept. 2 33. Bax 605 1. 
TtuianM, CA *30504 



HIGH QUALITY Mallmfl Lib4b, guaranteed deliverable, 
send toi FREE details. Maratealtdii-dertCD., P.O. &o* 12926. 
SwHta.WAMlll 



MALOADER BUYER'S usra-cwnpif 1 ernwj pwl-tfick I* 
MHa. Up cods Order. rggh SASE IP MrK-Dpn. 5618, 
CM*. H J GW« 



CASH PAYING OPPORTUNITY SEEKERS: FREE INF-Ofr 
MAHON FART! GA -JSTS, £666 La _tolla Qkd #3S7A, La 
■toll*, CA 9TO7 



RESPONSIVE QppOHurtriy Seeker* Karlrua 1 Fw Semple! 
SASF: Tha Mail Lttti FadMy, Dtpft. 0. 320 N. Plymouth 
□ ivd Las A -getos. CA 9QQQ4 



GREAT MAILORDER NAMES i 
EXCELLENT USTS ol RESPONSIVE BUYERS -n ALL CATE - 
GORIES. DeirvarsiPilitY guaranteed E-Z laSfia. HP DDPEP 
BY COMPUTER. Fgrlull<fe«Ml| rutf. SASE 10: Yarfiftin, FO 
Bph S&3. Clm™fil.CA*1711 



COMPUTERIZED mailing list. Free i^J pne& 

lias*. ELimei D**lF*&i4Grt, 6 uj 2C6. NQrth Rasa, N#tt York 
14516 



ARSINES* lEfiyicti 



RETAIL 5-TORE SELECTION. Frpt&s6iOFial m*U*HFs tor 
Finding, i^lyAlv*^ negoUaSi? ig ¥&** RIGHT location SooV 
■at $5 00 Propress, 46 5iam?Drd Squsre Norm 
Scarborough, Ontario. Canada, MIL 1X5 

INCORPORATE ^ttNoiH Fr«i iMUkto-j toll* how 

includes lomte Gan Harvard Nijni-nws^ Snipes SCO 
34&CGRP 



ACTVt Muifcnfl Usl£ Qpportuniily Stailwr* Dis- 

count* All CalegoripsL &A£E- Ark, Qnx 234 Irr.’iv MiCb. 

4^44 



PRINTING PRESSES* RUBBER STAMP 
Ol^Fin 



TYPE Fans, Hand Pnndnd Pre&ew- Hot Slumper-s. 
Supples, 120 Pagft!.. S200 OwaudlWe fw¥l ordflir A^nvo 
Type- 1720 N. Mwl^flld. ChilW^o. COS?? 



MAKE ruMrer atampe— ptoT^k Carppifltk «nd 

eauionwvl oataloqi wtf 1 a^lnictions (1 o®dg^i-*N w-ih 
ard*?. Star SLamp Supply 1?20 N Mursalield. Chit^go 
60622 



TYPE Spr pnnling Calalog S1.0O'd*duclibl( In after 
ChiaNJir City Type. R D 1 BOi 13*. Hon*yftrwk, PA 1934* 

PRINTING Pi-ti-.w, ni^w ;l^- 3 auppl^a Lssl 

Tumdipgh P^dviarr SdpfNjr, Mechanioaburg, Panha 17056 

&AACO Typn rnunde-!. Type FUi^Oef cala- 

ha^pM. Mall |2 30 NfSundsoie on 4ir^ -prdar PO- Bon 101 1. 
--villtf 30106 



PRINTING SUPPLfES 



OU1CK COiSJY P^f'l 1 '^ LgwPnew ■A'ritq NarlHa™wia*, 6H 
North Main Btoomingtan, lllroan 61T01 



i 6B POPULAR MKFVVNPCS • JULY 



GIFT SHOPPING 



DISCOVER The World o< Gdls snUrnrHo^sl Ar- Atfve^iu'e 
in Shapfling Th«'s P^ Fyn? S»md SI. DO- fpff Cmilpg to' 
G\m talemaiidtffeal, Qua 165S. Hlfleah, FL 3,3311 



CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 



HIGHEST CASH lor Gold Jewelry. Gold TotHh. Rjr^s. 
C?Hto-n6nd$, Wflfe£h®$, SiNisr. RLpli^jn. 3^-1 Art^lftg Today 
Fim gilt *nh iiMoraiaaitwi Chicago M3 % PrwicHjsStei^s. 
1 0 South WiO*|h. D^l 1158. Chicw 30&® 



TAKE NO CHANCES. Dei Aim oldest rnosl reliaa- s i m 
in old goto Ssu^nasa Eslaft*iih«f ISO* We tHuy &>«. 
Sitypr.PlalBiwi. Dismonrls, Highest Cs&h, Fr« Intormsl'an 
ROW fcKfcEFirias, ?5kA Epf^ Madiwn. Chioag^ *m?. 



CkOCKWOftKS, i*xwd ctock PlanNa tocfchound supplies. 
txwMas.cul ^tprie#.aio WHdJ^iile eaiato!r26e Ito^rte 
Ccrp., iGlh SrrwL, VA»*1tgnd. Wyomi^ U»1 



CLOCKS, UOvtMENYSL AOCiSSOR^S (Gflrn^n? Frw 
taUitCij S-630-3&EI-S674. ^rast^inteTlg Stavn^f. EMfpL PM, 
A 33 Sa. A-th. JarasSv lit W' 53645. 



LOWEST PRICES pair! py y«f *gr tii^l flirty diflnond 
jd^ry. Cm^ntwjd FREi pglpr ppE|tto-S Diamgnd LirTMtod. 
BoP.86.&?pt U.Gnrw IN4853& (21?) 295 h3644 



CLOCKS Mace. Mantel. Bracket, Barcio, GrandlaLher - 
InSomiirtQri Eton 2flS4 Ann Arttor. Mit^igBrt 43i£6 



SWISS WATCH REPUCAS^ Whultwiler' EhMI WiLpili! 
Wi-rn i:y "July 41 h &£fttitf' (434; 96MUSA. 



TREASURE FtNDERS 



TH£ASLIRE'’ii,pr.ii[k -quert^r ml* *w*r u* tr * 

lensiEivn k!i:alur lj r OHnu'Pii free ’Itiinarc. ■■ PrdriluHg, 0-bK 
J70270-AMC, T^ripe, PSftfida 338flfl 



SAV^ up to 4(3% Os* -moatl .As fcr*nd* 

hj^ludi’-^ Whito'4 Sifti? GAftoh FREE diKO^l -tltllag 
Genial Sla**-, Dept DPM7, 1325 Greenwiy 
Ctom. Masra&n. Wl 53713. (BOei 274-4680 



TREASURE LotSt^r* AnT.^nt and l4u£tCarn- 

ASfrM Lino. Fr£?4 Casaso# DETECTORES, P.Q E&x 17129, 
CdlUfi. TX 75217. 



PROPTTAPLE OCCUPATIONS 



FREE tnf-a-rtaiKxs 5iar:«? A Allemuar Habu^iding. Baa 
*23. aeynwsur. TN 37865 



PLASTERCRAFT FY^IriSbkf Hurt^ Buim&tS 3000 
Merida Al-si abte Details LynneHe.625lCMan!;pa4k. Mento: 
Ohio 44060 



FREE flrcchuruA Rceii* dvr tOfidiljMWng, Rek^eral«an 
Tddl$, S^fsf^in. lull HKlrsjClidb$. Doaluo list.. 11252 
Goa dnto*3. D*iliS s TX 75229 



FT. 54MTH Audlian Schaal. Ft. 5Hbri;» A«k 73903 Re= dcr,- 
A Home £tu &f. Velar a* Approved 



MAKE (1U0 WEEKLY DETAJL.IMG AUTOMOBILES! L«- 
gitirk^tfi MI;-5f-Hr1im q j-drar.letd Into: Gb&p^JbiO Bax: 
61291 OMsaCkn* City, OK 73146 



flEFAW la^mowets mcoiancte o? parts a*Kl1ooiaiM^te- 
sele Hit KN EJ|winp*r E. PM P.c Bpk V. Port J*rtirr. MY 
12771 



SALESMEN-DIST. 



NAK£ ExmftA MONEY DUHiNfi YOUR SPARE TIME! E*m 

pur *noitino li-^e ol CftierkUn; 
P^naand c4her papular Adveriyaing Girts Ptoxnpt peiw^l 
aervica Srom AAA-1 firm, fti-r 7lHh year No ^Tcperi-tnea 
necessary. No Mt%ae^r7i*dt or «>*pohaffVfi ?*t yp«r ry^ii 
tiCUie Rl-ll Tiraid F'nl nn^iAl- Wnls to Ksrwin Pn^ki,, NEWTOW 
MANUFACTURING COMPANY, Dipt. EFMC7. huwlun bwi 



AGENTS WAITED 



DISTRICT MANAGER TRAINEES! Manva edu«Lianai pra- 
gr^Yiii Za n 5239 M each tile plus crew bonus monay s -2 
t»,aar la doer sailing. DTH. FOB 2;*03l&. Sacram^mc CA 
96821 



^WITi Waaon Shoes, pay day is wh*ra you wan? ii* T^h* 

-orders Inn ft- 1n*nds n.'Hl nnghbrirS- W.slch ypur bu$in«S 

build, withpgt r iyk &r inv^lnW'- Cdll TaH Free S-E6Q-S25- 
703C1 AS*, fa* - EhL K-436 RflWI " -K!0H672-7C»a. ASK tor EKl. «■ 
436. Of AMs SAbsc^ S^aea. K-436. Cnijjswwe Fsi&. Wl &*I74 



MAKE MONEY IN SPARE TIME. As a Mention uhrt 
reprvsentaJlive tor leading nan c ^i nr-agii.riea ikMioneirn 
cciwiisstor^s ^iN? leadMf^g me art oi seIPng. 
ijii'ryr (“w* a^vuppNos will bekent tp you iree. tertd EhtE ad 
Willi yaur rmrm *rsl tuitir^ to POPULAR MECHANICS. 
Dept A&-_ 250 W 55 1 h & 1 ., Ydrk. NY 1#t| 



acISlNiSS OPPOfTTUNmES 



IMPORT-EifpOrt OffCd-jrirly. pralitible wprld-wide. rtjK' 
oftet buBiness dam hon^a. wi^irl aa^iai W* shi^ p^n (or 
na risk e^wniriilicse. EjcpeMe^se unnecesaify Fnw R^pprt 
Mci- ngar. Dept. A27D9. Waudland Hills CdjifcMttla 9135T 



EARN TttoViwnds 1 tornt Prpgr*m GPOfSwOftoi. 

Sa* 2623^R ISitoiriG. FL 33320- 



aUARANT^EO! 31.0& Ftound irom- "JunKB<f iaes* (Bend 
5 lamp!. LaVsHsy*. fpwi^in, FI 32438 



START MONEYMAKING WOODCRAFT BUSINESS mak- 
ing "Em*y ■ Quick " toys grite. rrpvesiiep. Fr«e delaHis. 
WILLIAMS, 3&ML Sun Sr^fcisSi^. T*»^an, A£ mi li 



SHORT CUT TO EASY STREET P£ VEAL EDI PtoilWbi* 
homw bumPesi Free inT>rm.ihc:r- Dii;kin$pfi R14T87 , F!ok 
37776, MiNrft’j*&e. W! 53237-0775 



MCHEASE Yeyr IrKgm*! Arr#rvg(i Ipart^. OHW 

linan^i*l wrviciWlhrcKigh Jbptipnw^o lender ng?i#affc. Pr«i- 
ligldui niuntiy bpsinn-u. toll parMim* Tpp QprnmAjycn^. 
apaiplele training, apdinuam support- Fr^ detaitf by 
ateattonientflil! PFA, &pn 6S7 P. Daha Point, CA l7Uj 
240-0405 XlOO-P 



EARN WHd,£ YOU LEARN. Repau Hydraulic Sachs Free 
DeiaiN. Hygrauiit Jack I no . Depl PWC3. P.O. Ba* &8. 
Arard. NY 1J4&4 



EARN MONEY RE, GROUTING BATHROOMS Eim t»1a 

350 pit? hnyr Wr7|*lgr FRfl " Hpw|p Mg^n Morwy -'togroub 

■MS Heift'dams.’ ^khrIri Sftfnpkr pegnjut ki-1 SI S 98 e***™ 

Sitoi Inc ,114 Eiil 32 St . Dyyn R N*w Ydwt, NY 16CH6 



LEARN Gold Silver Scmpflac-ycli^giity^new infer 
amlian ftecyfle^. Sajt : 1F1GP Fhtna, m IS6H>1216 



EASY Wjm ■ Pari Time As a Pdnt®i»B Bto*»r FREE 
WFORMATIPN. ShgrtcuU, Dnv 9±4ii. Eli^Belh, NJ 0720? 
0445 



START yiur ^wn prntila^^ tii jn- *t hpmp Wrilg Inr 
FREE del Jih. RnUcrt Mark, 41 £ RDasereK Rned, Bnsi 36?. 
Bemdfi. MN 56601 



I40^» GN VS ACRE? New Hydroponics - uwkpBrtin«. 
ptossnl, p^fclicP? 1 Fr** inlorrnjitign Flgtfn's, &?i Sfl4. 
Frpnklin, TN 3?«&-l2l4 



VINYL'S Whe»e ihe maniv i* 1 PraitfinianMIy rupu. r, ierin- 
iih. rerator urmtore. car Ians- Quick, easy. Tv^a ifflili £20 
lobe a diy eam v-jri Si 000 a raionto. Homes, caw. enicas, 
reslauri^a. up I united ci^tpme^s Start earning aher a to*v 
days practice Details tree. VlF. 2607 NfentoKa. Chicago. 
60618 



RECYCLE METALS. NQ r NOT BEER CANS! f rtiy $468 
locumy* F rat m 'urm.Jl ian R-acj'c^r. E-dn ' 214. Franklin, Th 
37065-1214 



TAKE Cuokq Orders. We drop-ship 2955 besi seiUr^ 
epacialtyfKDdvcts. L&*&s1 Mlo* wholesale prices, vnmedi- 
eie daiwerv Spedtatuie^ sicnw «sppcrto nifty, fiee 

Bnok SMC. 94*1 ^vScftoAMpn.^ Ospt 10.79, Gh4mwprtfK 
CA 9131 1-4991 



MAlLOftlitR Books. V<lO(Y% Rtoln Report Seise nv*. Boa 

11441, CI"4iFw»i*r. FL 33517 



MAKE BU MONEY REPAIRING WINDSHIELDS A Plato 
Ciflsu! Up to $60,000 yearly 1 Ce'l YOll-FREE tor Vatoabie 
FREE import i-«B-3ri-aW Gia&-Wefid Bystemi. Be* 
5T5SD7 &end, OR 9J70S 



$14)06 w^ikjy mailondpr ■'mmedieto dpport^nrty No 
C-tH+gatinn En1*rpn?» JlQ Wf^h-PM lA $OOTp 



CONCRETE Stock Mw^hme; Catalog $1 -X- R^ul* Drtu. 
flciiL 3740, Rapid City, S-::,rih Dft*nta 57762-3746 



ACftUft HYDRAULIC JACKS — DETAfLS FREE WRITE ! 
HYOftAlflJC- FARTS SUPPLY. BO* 4lS7, iROWNSVHJLE 
TEX AS 74$^ 



VENDING MACHINES, tte selling Rdutoa oirn anting 
ptolns. "Big Catotogue FREE " ParkYray Ca^Aftfatien, 1330 
PM0 0<-te^4Cfring Oriye. T*mDnium Mar^a^id 21093 



LEAflH Sowing M*rJiae- Repairing fcSnn Wonwre. 
Luc r^1 iff! PirLflir; Grgs;|..-i CbrrfispDndRncp Sch got, Got 
$ 104. Spencer Idwh 5?3G1. 

(Cantlnuad an neitl pa^a) 



BUSfNEJI OP*OfiTV*m£4 

(Continued Irdrti preceding pogeh 

PREPARE rai, fteturna. Earn H iees. digniliod work 
T;aln at ho™ Accredited Piogram. NalKynal Tan Tuinmg. 
School, Monsey 2GU. Mew York l#95-2. 



EARNINGS unllmrlad! h tam our burglar alarm 
adveriiaa manta Prom home h HBM Merchandising. Bos 
59Q14, Chicago, IL EG659 



51.000 Weakly. Home Business Bos 2Q19-PM. 

Niw voik. New Yo=k 10>$i 



$152® From Square Fr±>1 PlywAp^ I Hug* Ctampn# 
H uveal ing Pn?«rf 'Mte (Rti!undab*e) VUmxtwm nridgifwnlrr. 
M*h EOT 



NEW di^oOv^V iri MrlOi^ «TOOOndlhOfilrig Eighteen 
ri«w1h». gudrani« me*!!* ' Big Fronte Fast '■ Etecione, 7415 
Gablt 1 Dr., LiHfe Run. Afl 72205 



ASSEMBLE YttXwMh nortltiu m home, We {pay $232.M 
weekly. No aaperienea. SaSE W alpine. Box 6 ®m. Fftrotiaa 
Pa rK. El. ^srao-oew 



ALUMINUM SCRAP - Ygyr«ir— MAKE Wj» 

POuNBl h rrci Inlorirniplon ■ InduAOip'il Pv77, Poi »27, 
AMxmdnf Mfw Yo* 13*07 



EXTRA INCOME. Assent products ai heme No enpen- 
enca Deteris. 1 -61 3-545-9421. Exl 699. 



HULTLL r-vcl .Ma-.4nrdo' Twc- OpiinrtumtHet O Niiil M IQ 
Qak ijon*. Suisun, CA Fh4SS5 



L £4AH MIRROR RES«.VERT«G information 

Siwerorarfl. Box If?. Lansdowne. PA lftffiO, 



BATHTUB mmABm. pKrtaCi SMI, »*■« *nd fin- 
ing. Cadi Unique C(irtisW$i Cw?J. {31 S' 538-8600 



BUMFERBTlCftEn PRINTER. C*teWt Simpta, PWabl* 

Frw D*ie*!& Bumper, FOB 22791 pGCJ. T^, FI 33*23 



MAKE Rubbw Ste/npa Highly ProfflteMe Free Derail* 
STAMPER, P.O Box 22ED9 |flC|, Tamps, FL 33622 



SCREEN PRINT T-SURTTS. IntupMteivfr k-l= Frt4 Details- 
T -Printer, P.O. Ba* 23997 *GC], Taiinpa, FL 33S23 



MAKE BALLOON ANIMAL* $4® Mvtti FKC 
SAMPLES INSTRUCTIONS: Funnyman 1 a - PM77, Brin 2*0, 
AMaJndri* Bay Ne^ Ycwh 13807 



ASSEMBLE PRODUCTS AT HOME. Mfrny qgpgRarti'itf 
paying High Weakly PlrttfiTJ pma&ndy av\i lahV: wilhuul 
irtvhslT-m? Write aust^HSMis #2B R^Ptlon 1 1 th, IT'cXtftty-^. 
Wftw Ygrk 11255 



II- 0,000 MONTHLY Taking Pbolog*aphs at Home! Call 
recorded message. f3G3J 674-6155 



ASSEMBLE EMrgnig parts, Wi ^pplysgnifs^KwmtK pad 
instruction* No OKperi^-ci np idling, g^^Jnlwd pJIY 
mend WeVlo' SoyrthTerh f lectaqraitf. 04* 20J17P, ktenrtplh 
City. FL 33m 



UNLIMITED INCOME GUAMJfTEE&l y ev en fctesl Pralit- 
site Home B^nflesea 11 EsreyTo StaH. iowsn^veMment! Frm 
Inl^nali^n Pdltprd En^pmate 25*1 ^PM4 Country Wggd, 
GrWmllft MS 30701. 



NEW OPPORTUNITY! Lwm Telgpi^ Service And Ro- 

pair Ai AVERAGE SM,O0.HOUfl- * w Bnsdniiie. 

Stirtnm 21B&K O0ilin 5 Blvd.. O^IF^n, MS 39507 



MAKE PVC FURNirURE Tgrn your spEPe hgum «nl0 
S3l.2ffl] v*4rly' f£$y Si^na WiOfWfrli 1 (wjilw Wlile PtfC, 
771PM GalMij Ort-uniJ, WjiMlr*g3gri 96G04 



MAKS TOUR DREAM C(Wt TRUE. EAPli SM.KM YEAfL 
LY RCPAHttNO SMaU ORACKS IN WwOSWELOS NOT 
REPLACING IHEMl CALL YOU FRK I-WWW3 OR 
WRITE. TH£ GLASS MECHANIC INC., BOX 1 7S93, PLAMTJU 
TK3N, FLA 3331H 



HOSE PROFITS Maying Pinrrtnr5^;rDi*n.ii9 Hp-.-^ Wnte: 
t*IW¥lerE. PO. Bpm. Uro®Si Praifffl-. Wa 



RftflT USA OFFER. $10 -rtood ?nlc- $480 qulcxfy, fijsai!y. 
VERY LARGE MARKET - ea* be dOM IN THE HOME ! DelEhta 
Si A & . Bd,k SO* Belleyil^. OfHarro, Canada KJJH-5A2 



FREE DEALERSHIP - SELL MAILING USTSt G;ah yr>ur 
enare or the 0ig Prollta in Ihla Mulll-Millicn dc ia" Indualiy 
Complafe program ?rae^ PCW. -Bos 1 302FM7. Valwy &neims. 
NY 11*65 



14-frLT HONOKOHtTAWAN P'OTir-jlsChea^ Smell loti. 

Some -B^npla^ free. Harbor. Bnx 17T9P1M7, Tuba Clly, CA 
9*992 



FREE LIST! U.5. And Foreign Suppiiere Balk, Bo* 1182, 
Si. Mbans. W V 2517T 



FREE £10 00 BOOK! ' Make S*QQ Daily Selling Boohv By 

Mpl ■ Prgfil. 9301 VirkRis. M 3C14PM Sin EueffO. CA 92l fl 



Hdfl4 SCHOOL DIPLOMA AT HOME, HO CLASSES. Low 
{(Hi. Information Free. Call toil bee ■■ -600-238-56® or -Mtie: 
American Sch*c* Dept. *345, B® E 561 h St , Chicago, IL 
60bS7 



ST.WJU wee* y Kepfliring Asr Toofe. Instruoliona, Pans and 
Tools WholeH-'e. free OetaWs. Sox 534, Wiclwli faltev fX 
76307 



PROMOTE 500 ewrydsty necea*rtfi«. No ss^rhead - selling 
es^kmel. Estebllih’etf company 2747 Ool Msodkj. 2t#C, ^ 
Vi^w, CA 940*0 



$1 ,000 5 WEEKLY!? HAILING FROM ROME I In’mrd atr 
oppwlunltyl Canriury PgbliaNng Company. Bo* 3fi59 D M, 
Danbury, CT {K&13- 



RCCOt4DniON BATTERiESI Emly Earn Hundreds Week- 
ly Untold Secrets. F^se Intormot^ Boit-wy Oullel. Bon. 
9M0M, tthckory. N.C ftoai 



$1,000 WEEKLY PwsIWe Rron^ $h M FREE 
BROCHURE SHOWS HOW. NBPM, 990 Airpod. Spring, R 
33670 

NEW PRODUCTS HEWSLETTER. OcluSnre 
nes f me i i-tomabon. international Sox B 36 fm. Newark, NJ- 
07101 



GIT RICH I! Arrettni SECRET Rff^i^ed! YOU CAN Haw 
UnlwpHed Wnllh* Ce^ FREEfl JC Asaoc^, 
&«npftan* Drive, #1«, R^ion. YA 



ANYONE CAN MAKE MOICY WTTH A CAHERA1 Now 

Repd U Hp^mIs FaLia Muuri r iluriT-uricjn Gujd'anttwd Rufih 
13.W TodAyfl PGU. D^Jl. 100. 416 COuhhry Mt^Ow Dr . 
MdiisrtdU TK 76083 



MILLIONS in mailorder? fc-u belcha in-io 1 1 DO Trlltaim 

EM.. B<wt W. 5&&-20 1 A St, Langley. B.C. Canada U3A 1 59 



HAKE MONEY AT HOME, wveni >Ngb profit, easy busi- 
nB^wn. Fmffl nlnrnvntinn P.Q. t3?5S. Arlington, TA 

Tiym-am 



HOW To siarr And Operaie 7 ProMaMe HustReaae^ AC 
Home, Uroal Yriormatioh Ftm OM fii^iiiao* CstwariLirils. 
i PM Weal pat* Om* fediaon, Nj 68620 



HAKE MORE MONEY, work less. BE YOUR OWN BOSS, 
irirtai iMjrft - horn* In ywjr-gj^rifle shed MwHjrlffiJiure 
Fib$r£4e56 r^nn^: En=f Q€mi wr Two man irsjwiatioii. £sm 
*3® to si 600 0 Mth HMek Full *r part W pper^tgn 
invnfilrf'Nint frr UNKRJE EASY TO USE MOLCL 
i&OOfcl^l 13n wfmrt Ip supplaw, ikiw and when* tp 
yewr ann!«^ gnnu^L Businesa isp* S«nd kK M! iMor 1 
maligft Write: £■? TfltH Cp. Ro^nrd. MA 

0173D 



61 5JK» MONTHLY Income! Easy ^Dneynwdng flan, m 
im^Mnwnt! McDowell YM-7, 3680 WtfRilre. Los Angetea. GA, 
9»10 



ELECTROPLATING Rebui ding Alieihflionj BaiHfRi 
Cal alyl Ice CoPKirel&cfafte, 91255 & : uaakyway. Caaloio, 
CaU-ornia ti3i& 



■NEW Dppo^umSy, Lea/n Tranater A'l Pn«Kograph, Piiffila 
1 o C^ivea As An Origariat Panning fid* SOs, Lagooa 
Niais.CA92^*-ftKM 



HC?W DOES M.DOO, A MONTH SOCHO? Wriling Hyork- 
twdlce £ Hjnun/n. Vug'll Tell Yc*. Hwv A Whja Send $965. 
<Gu4r&^Wd3 To: Siainaji^h Heerlipy P^kirtionfl, 

If 091 El UirtflA, AZ 4&B4 



WVEWTWN; 103% &4fe Raid Tested, fteody for Market- 
ing Sj^ludf.5 Dmwings, Tooling: |NH I'flOMaS-SSSfiJ 



1 6 SUCCESSFUL Nome BftsaS fi^anesaea. Start fer ran 
Ki *ohi M’K Product p,& erne 2», AdmtHjlB. Otikf 4 *(Ka 



MAKE MONEY- be INDEPENDENT - NEW HOME BUSI- 
NESS KIT t*Hi hew HllCrE P*0f m rr« details Toe 
PWlioiboiss, PH 6 Bon Winkato. MN SflOOi 



FREE1 Selecliw* of Home Businesses. CMierd'Sv 130 E. 
Main. Su 1e 2 BSC. Medford, OR 97501 



$1 WpWO A YEAR! &T«a i IrweetmwiL plessanl clesn w atk- 
rsseirta wormed Free ¥^ommA ion. Ricvefview PubtfSKing, RS 6 
&0K Mipfcfla SOW 



STEADV INCOME. Service cuttory &rmpH bufinouB-low 
mvEaimtnr Ed LHUing, $306 Westward *1M. Houston Tn 

77801 



HOME BUSINESS OPPQflTUHITlES G^HTenteKt "B? Id 
yoor Own gtf&lita&te businna 1 Proven p nr^rams. Fill* dp 
tails. Midwes-1 OomoHimtaliOift. Bo? 51 39, Morion, IL 615® 



EARN 673,80114 PER YEAH 

REPAIRING damaged w.ndihleidL. not roplac:rfl lhem 1 
For FREE -mfc^matran paefea^a taK TOLL FREE i-SOCL 
BTAttS 44 w v*mte Orion. 3375 Park Avwue. 2d®A. 
Wantagh. NY 11793. 



644 ■ tlflAHOUR. Amajing bimiUthrpugh prnc™ ri?- 
5lOiPi Ri j r n Wtl-' OE.ijKntprtops WITH OUT RE- 

PLACEMENT, 2 hou^day eem iS&.OOfryea' Million* of 
apn.nmrnt 5 . lujrwi pay p nedlM Irran^+iWyl Fim Inlgmie- 
lion: RENEW, Eion 9900. V«WJ«W. WA90^ 



ARAB BUSINESSMEN have- money to buy 1 inves-i. Top 
hPders lees paid. 1MEA. 767PN41 BdN 35-74. Newoort beactL 
Oft 22663 



6HKUON GALES AWARD WINNER PRESENTS MONEY- 
MAKING HOME MAILORDER. No ri*h ei:afnih4l.s?fl! Br-huS- 
eal f me UetBifis. SaBE : Ma^amilfton, 74^PM. Bulfakv, NY 

14221 



PROFITABLE GOU> FOIL *fl|WTE FL ParBonalize 
|3. P4n^t4. msdishe^ Frwdetwts. Gflld. PO. Bpk 

^Oq L Tampa. FL 3W3 



57 MONEYUAKM HOME BUSINESSES. SW pr^inaolf 
tM^nes* witt^L e^penenw o? caplal Send S3® 
HkXMlan. $ Bwem« Suite A. FL 32S07 



SWIMMING POOL CONST RUCTION SMI A instill Vinyl 
L?cw In-Ground Pools Full Tuna Sumiaai ofYoar Round 1- 
S0Q-423-32S4 For Free Intormiflhisn. 



TIRED of mpnpymg*ing Idpfls ^hal -don't WQrh^ JF.is tnw 
dew 1 Fnm snle^rrnalirtn B r anL CdiBuSiinfl. Bens 602ir. 
Wmmpvrt. PA ITTpl 



HOW to atari and ope^aTO your own Pruihuum ESuaina=s ai 
riof m. tng rocame optJQfsufii^ guaranteed, bee dtnaila. 
Write so: 3.H Entefpriae*. ZBa&ff &.W 1^ PI, Miami, FL 
33032. 



5,001 Mpn*Syms*lng Opp^r1unili«i f Fjw OihiKiql 
Dyniunits, Bus 16039G. Akrtm, OH 44305. 



FLEA P^erfiie. Free Report. D1>w!FS«ir*, dPM 

Sewanoli Lntcoin Perk, we* Jereey 071735 



WANT TO GET RIGHT Discover M^i^y-niiki-ng 5un;c^ 
Sfttteir wrate Bteetohga>Ui, Bn* 5KJ, Kte^Pimeo. Florida 
32741 



82 CURRENT Mficluy making impgrte. rr^inuel^ Ftr print 
righ! availabte. Free informal T*r Emiar^riife^, Inc , 

9*3^ mm &1reel. West Cheater, fa 1S362 



BTAfTT ft Meilfdcr BUHtoan 6 Fhm? Subscription IP Newa- 
lelre- Shoe* How Image, 2*58 Lomna 12-PM7, 

Lomite. CAW717 



SELL books Sty -ma* How-to. sell imurovenTOnt book a 
illuslraieci caiaioq over SOG utles CamplMa slari -op pack- 
*q* $3^0. Hotv^wy feroka, 3-B1&2-A, WalMoe, N.C. 26*® 



HAIL ORDER RICHES Wing BaakK 1 Free DtlmH 
AOSbtiaUfd-J, 305 W«tch«1*r Avenue, pgn ChtUM. NY 
1Q&73, 



ATTENTIQN-Qpponvr.riy Fi^r Finpaw;lfll ln^ependeflOd! 1 ! 
Money Back GuaranTM 1 1 ' Introduce p»plr tg- huyn-v, 
Vice. Ault 51 a.®, TO: BuyOfi. StB £ Prat!, PalalkU, IL 6006? 



LEARN neon. Vnai. akpandlng ndj-Mry SELF-TAUGHT. 
Complete course. $35 iUS| Delaiia iree W-rite, NEON 
COJIISF. PO& 244 Sbn-T. Coigsy. AB. T&l 2GS 



MONEY in used SMrfia^iDfts working eh no! 1 Easy lo-llnd - 
many rrp®. S«&l Ig -mte^rs pr pwfctic for h^rv pre!RB. 
EBpenOftCt iH^ftetabsnOry 5 Lfrig 1i nte appliancr? dlwNr srijpws 
way cd success. 17.®. Apohanoa Hecyelors, 1 24 Cun’ mc^e, 
Johneon Clly, TN 37®4 

IMPROVED EYEGLASS FRAME fur tOnying. C4.p- 
un irame - no case needed, tro bulge - r.unly laehiBned 
Ler&as proleotad Pater L-'eas-mg rights ohwitd. S^jt 14B. 
Huntangton. NY 1 17*3 

SE®p IN CiOYCnNMENT NARCOTICS RAtOM AuTOmo- 
biks? Vapi 9oate Fumriuro T^oiisands other 
H»ma. BwCta 1orBioRroflla |, Fi , « Informa- 

tion. Marcpi, Bo* 7547-M. Conroe. LA ?l?i> 



tWWEEK washing windows 1 Send ib lor "ho^ Id" 
,, 4S^M1■yp ,, goidfeTO. M^rcoo*. Smowteton. Simoglkk*. 
Vkginla 221 &2 



tSflOG'McinSh-Fi^o (^rgm-.pfign No Obkggtlon - Longs. 
B£JI 14 ES. Garden proM*. CA - 71*^*1fl7 



EARN THOUSANDS WTTH YOUR OWN ELECTRONICS 
BUSINESS. 1 Do Free Froai, Informabon induatrlai, Bum 
m, Bronv, N¥ itM' 



FREi Starters KIC Incteaf* Your fruionte. «& Furohasev 
kwcnigry Roquif^d Nome Businesses 14S4 Iverson, 
Atlanta GA 3OTT 

’ ~ tCandnuadimnqrtpPffii 

POPULAH MECHANICS * JULY 1^67 169 




BUSINESS OPPORTUNITIES 

(ConMnuedlMm prMfrdtofl pj^H 

NEED QUICK HONEY? End worry, Easy Stare Ernie .-ret 
dettIH cm- A, 00k 101 L WiIImk. Arizona 35644 

HAIL ORDER BwMnfl Dwlmhlpt Fm hUA! 
D*MnQ. Ltd-. Bor 80315, Rw. HV 68S1S 

HDNG KQHG. TAIWAN PvofrOI cStop Frt*= 

WW*: CWM Pk^HC*****. 230, Indiannb. UU«* 38,751 



1» Ways To Lter;e At Hone Jam Bok 451 BT, 

Little PocK, Ark. THU 



EASY BLJ5M5SE Urn f 1,000 s W**Ly Fr*fc Mill 
mtt* pj sand *i«npad tfdimffl ToddC^ Dtpr 

PM, 42 19 wesl Olrvu Aw., Burbank, CA 91635. 



UDO Pradft Daily With YcurQwrt PiofosaJcni! Wc^iodean- 
Ing Service. No inveirtmenl Detefla. Westfield, Bo* &3P, 
Middleton, Wiscdtrat^ 53462 

HOW TO BECOME A BUSINESS TYCOON. Yp.i bn this 
Sou Flr*f I ime tecmt rtnmUart. Fr«s irtlOrm^on L^ri^ 

lrt£ . M3-S *tow Stn*L Yitert Oh#*iar. pa i<nez 

MAKJHO EXTRA HONEY MACE EASY, FREE Subscrip- 
tion So Opportij-rity Mag^iinfl nftnr? h ipidwift pi prprijn 
w«y$. Wrile Qflp&ffuhiSy, Qspl. J9fl, g N Mlphlgg^ AwMuo. 
Cnieftg^, IL 6060?. 



t»0W LOANS INTEREST FREEir Seem' i-*der 3 i law 
WIPES out OEBTS-I Dalails FREED Mcyiey wi&e-B . Bor 
6»S?9, Margate, FL 830SS 

LOCATE HEIRS and mn<c h% rtto«y. Cdrtf¥*H* «*™: 
HA® ptof St 50 *™J haftfling: Hatty, P.Q. fr*™ 

157a, Oardnanrilte, Nevada B9410 



CLP nfrrtApipt^ irtH-ha— ■ £25 EACHII FREE Reporl 1 
Ol^plngtfB, BOK fllffl, Pompano, EL 33002 

GET RKNIE Secret -tow vnmfcm debts- fringe Caeh, 
Cra&El FREE B*k 4030. P^n P ^. FI 

33QS3 

FIMANCJAL EASY STREET Your POSSIBLE DftEAM Free 
DfKB'lE. Stephen Sisco. 50S4 Winchetfet. Suite iF.g 
Mwnphla, TN 53 1 13 

GET RtCH^Mrfng OTHER PEOPLE'S UONEYI ■ 
umaj TFj bu0lM*a'l Deta is FREESE Finthdftft, BOX 4605 
Margate. FL 33003 

BE IWP^NDEtm Mlil0i4*r ta* buiiOM Orftwrtg 
f*H Fre* irtleffiiaion. JUXKAHUfEUL D«p«. M77. PjQ. Bax 
723, Jacksonville IL 625S1 



1,MW,«W rwllionalres c*ei be Start yuur own 

buKM^' wwrttti Bu^dor, ftp* 10M6R Oflkla^. CA «i0 

PIANO Tl ' imy Itemed qiJkGtfy Bd. home. Free Intarmatton. 
Empire School, box lDUPlI, Jupiter, FL 33453. 

FoGHT PRODUCT coeti Ac Id producal Seta like h(rt 
cokiK-lar |lO!l Im Information. SNIP. Soitu 16-2700, 12416 
North 2fith Drive, Fhoanlx, Artz™a502B 

THE LONG UHE DOWN UN E diOH rt ill I F w , rv remiit- 
ing, CD^P edwnising: Sg*# LSASE- Lit^1„ firmer 31. 
Ptfcheguifc NY 11773 

QCT RftH AT HONE: Bra nc -new with *N>iUErtrve*v dwib- 
prmd; wrt>pf t PM 7. Bo* 93, Eumfc* Afl 

72«32 



TRIAL SubeOTphon Ate^lutely trw Sand naf™.xd*fec^ 
zip to: Spare Timm Monty Miking QpporiunlEia« M»ga±iftn k 
CMjpl. c-t7. w, QfclAll^ma Av* , Milwaukee, W1 5^219 

HAKE HAHtlFACTJRING HATTEFttESDl Sup- 

pli^s available. E^etlast. Bm 365 Biopoli, wj 0^06 

nU-Flaih — PwVTinw il&f? par Roll Guarani T*ki^ 
Ph^lngrnphn EKponercu Um^Kirtia-y 35MM Cairieifl and 
Film Supplied Fred M16Afi2-210D XI »7 DayMEveflingA/ 
Wa*h*nd|. 



MONEYMAKING OPPOfTTU NFT1ES 



|#GH PrcdltxT.SEurtt Anri Qip*. JOtrapartarW. ^fesaicnil 
tra/ialtr m»chiiie$. aLppliK P &A MdQiC. P.0. HQX 2309- 
(GGK Tampa. FL 3^623 

tljOtCTS WcHklrg Home Rush Staftfrirt Ehwiopa. 
Mislay, fei Lot Angalfa, CA MQ59 

" GET F HOLTS AN DS OF BOOKS, CATALOGS Mo^mak- 
Otfms, fi* 43.00. IHOfrtCLrTl. &3k WSMlMj, 
Eli^jfb^h, NJ P7332 

FANTASTIC earnings maili?KI 'from, tyom®! 1 Offer: flush 
StempeP 1 fcny&lpp*. Imperipl, K17410, F^rt 

Lauderdale, FL 333^3 

MAKE Rubtir Stamp#. Highly Profitable. F«a Detail a. 
STAMPER, PO Bax 22S09 iGGl, Tampa, FL 33522 

MONEY Frnm d-tcard#4 H#«' OrtailX. BraiKYHe. BlH 53 l 
F iatiera, Indiana 45G53 

EVALUATE ' Monaynak^f " OpportunisieirAvoid Scarm 
RipUtfi Arid LCMf&: Comj>iE4e Raesirt Dataila Frer' 

S€»B&n AseocialWi. l^OSrA Pruepe^i Dr., SrtjaHtwsi CT 
m W 



1 70 POPU LAP MECHANICS * JULV I W 



tUI Fnae Memflanhlp. free DelaHsI! 1 AllbrtflPL Bnx ^S-A 
Pike, N Y. 14130 



USdW MONTHLY lfMa?m©i Easy Mungyjnaklnfl Plan hk) 

Irwagjrwiit McDowiPi" 3^0 W^shir-a. L.-ra AnaekK. 

CAWOI^ 



STAY HOME AND MAKE MONEY, OMR BOOK SHOWS 
HOW. FREE DETAILS. CROWN THORN BO* JM?. 
STAMFORD, CT- 



WIN Ai R Mm 0*l4f£t 52 00 Pumes f-Ln Fruspenty. 

2466 LaaywrwDrth, Omaha. HE fiflfOS 



NEwi 71 BllSlNfSSES. S;h 1 de^j. build tear, raalwe 
indeswndp™ Pwnc»„ box 1730. LmHsvIlte. Tx 7506? 



FREE OETWLS 6psi tKxH: evar^ablg on starting my of 7 
proven most praKtsbte fwme bw^essns Write: C»ng|l 
Pi Atahlng. DM 68, 4?S Uttote*. W A^Rnwam. IN 47§0$ 



EARN «J0» ANY WEEKEND! Am^mg mn^ ^|wm 
mtkm t\ ft^y No murtsy nw4(K1= SL^jitM? FREE PROOF. 
Write: Cm^'uds, Bp* 5fl9?-C9, Sabylo^i NY 117Q7 



HOW TO START AND OPERATE YOtlR OWN FROFTf- 
ABLE BUSINESS AT HOME. FRtE DETAIL ^ SEND SASE. 
AINO ENTERPRISES. P.O- BOX 303, MESA. AZ S5?0i 



PECK Pr^Ntebte Home Business Y®u Prefer Ownrn 
SCrlbed. Fed* r*p*d. SuD5*b4 Oi^s. Bda622 Midway Oily. 
CASSS55 



LOOK I MONEY making &*H. Chip earrt be a. Jllf ul Wpbdan 
daffli. QttStf 'icwp CasrHng Made Easy,’ 43.00. CSiip 
Carving PM7 b iri A«* b T Gb»#hbu^. HE 6S13S 



BUMPER3T1CKER PRINTER. Cheaa Slh^fe. Finable 
Fiw DeEfliJs Bumper. FOB 22791 {E&l Tampa, fl 33622. 



OUT Of WOfWT Now available wholwalpng oppertuni- 
ttea Slarf hi home spar® m™. immediate p^oili?. Srmd lor 



STARTING YOUR OWN BUSINESS- FREE Sul*ipt*c*i Ip 
O ppswtunity M&^azi're IWls how. Writs Opportunity. Dept 
Jt9, G If. Michigan, Awnuc, Chic^gn, IL 66636 



» MONEY Mak«ig Mail OrrtiF Itaa Wky PrcilMWt. 
Prowin Mptbods 1 ^teited Mnnvvil S?995 PdFfagx Ptiid 
In'nrmjl inn fvrtnd SASE- MprteX &n E 1»7, Ka*rh*y, NE 
63647 



OET RICHIE Sec^f lew smashes Cwti. 

Credit' FRfE i^pdrtl! WpiUhlft^ Bd* 44m. FL 

WflM 



THINK A Bill«>h. MriTEwmatkin $5.a3 Rdddy. DSft s^pm. Et 
Campo, TX ??43?-t232 



HOME BUSINESSES DO MAKE MONEY i Sow xm M .ng 
hem* busJ-MiHSP? Ou^i^l^unliftlitf^mtOn’iS. Frue irrfQn 
m^ipn Pfi??sonlY«w Bgpk CP . Dip* 1, 3 Plquiant Aw* 
Anft#l*f4*rtt, hKiw Ydrk. 12610 



MONEY Leasm My Bscom? Rich. Sf^tetmn 

CLi^ranHvd S5.00. Peggy Flow*** Dept PM *303- A Hwy 
TO East, rnw Bam, MC 2 BMC 



ADVERTISE “-e* in 507 Magazines. 55 00 Direotory, Box 
TIN, Allanta, G^rgia 3B3Qii 



WAILQTOER OPPORTUNITIES 



ULUDNAJHE Mailorder Ex part RevaaK. Money-MaKing 
Secrels. Free, Ewchlng. Hour C^etta: Ms# PdwiFe. No 
Hollywood. CsHTwnte 



FREE Beieils Hew To Ste/i And iDparats Your Own 
PteMable Dusineea Af Home. AC? Atersp-iinfl. F^i?wny 
U? h-s-miM.-Is. NC g&Ha 



HOW To Sell ir^mMlon By Uall Sind MSS so 

Whdoddt, Boa 6B^S, DNspL PM, S^hiusmburg. H 8^1^ 



RAVE you anwai Idas, a SaifflaalMi plan or every Jnterwttng 
project* Wtty nat py.1 them to wort for you I Clas hed ArNen 
Irsmo osn se or irmrefteous value in promotincj fli these things 
and mors iearr. HOW TO MAKE MONEY THROUGH OLA& 
StFfiED ADVERTISING by serving awry tat POPULAR 
MECHANICS PROFIT BOOK, Price |1.DD Sehd td- PM 
Classified, 224 W. 571h Si., mm York NY 



VUBBrTS-CHINCHlUAVFUR BEARING 
ANIMALS 



GUARANTEED tNCOME Riv-w Ch|^hllt«P S«nl S^O-Oe 
trefundiblPTj hp: Chinchilla!, Dt^l. B. P.D. Box 7463. M»a. 
Ariiond 55206. 



OF INTEREST TO ALL 



PffceE BflEArmnOUGHr Luxury Busin cas curds 17 50- 
2E5, {1SM5CO, S E3.95r'1.Kti. FTtEE CATALOO- ihortfcUlS. 
Box 94*5. Sizacelt-, HJ ff72D^ 



FREE PftFVACY CATALOG. Csa^ Inceme oppaffunltrai 
Hiding assela. Secret toana New Idenbly Eden, Sort H''> 
PC. Foil ntain Valkry, CA 92776. 



FREE. PramottoiuJ AlbJunw. Cdhefirt TSckata, Stereo*, ate. 
hd or anal ion: Bamy Puti-saKbi\s. 477 32 r-d Bipeet, Brooklyn, 
NY 15209= 



TREASURE? 0lxtk and wtwtg ol Icppkj gne lading 
sutfy? Outetending artrsis crmiti? sup*rt i^ing lik^nwiP 

llesh cdiuiS DirtalS II. DC Menu Sludig. Up Rpfhbum, 
tellngidh Qntas-id. M9A 1R7 Canada 



STOP GETTING SPEEDING TICKETS. Order my 0 p£$* 
ivjouet, jsaLwed with riiitu kngwn gund 44.9P to: 

stop Tickets, 211 c&fysor a^., Mmgnd. ca 950P5 



POKER MAKE MONE^Y inoteftsing ytMir 'Xfds. export 
mwiBis seorsts of pok& psyebology. £& SYrta ■ Protsch, 66-3? 
?§9sh Sires?, Floral Park. Now York 1 1«l 



MIND-POWER Co™ Makes Wlii-w^ ComUM* 
C^hpralwsiii 1 * Pfdvgn Sand Far h IFpwj. i&.Kis To: M. 
Sinclair, 13610 N. SCb^tedate Rd.SuHt 10195 Sibttsda**; AZ 
B52S4 



8C0RET Draik Book 1 O 1 Autlwmk Rsdsjea^ Sen#«S m 
Lrti H Aiid'fi BsItJPfi 20 Ch#cx cr JlO.OOpg. A"ihL 
%&&& Ekk Or , EhHvrds#ir. M ^1006 



HOHEOWNERS1 Ger.u COMPUTER2ED AMQHT12ATTQN 
SCH EDULE OF YOUR MORTGAGE 0* 1 0 * 1 . H«q the FrO* 
MXlay FREE DETAILS! YVi^le: EDkspt, PM7 5318 P*rceSLIkE, 
M-^iwdpuli^ tm 55418 



JOttl rt^j mrpiriir.jlHin pE b» i99C'g lodary: Dtscwpr iSi^ 
b«ne1bs di Cbarter Memberahip. F^a .rriurmittiti-i Nitiio^l 
Aaaadallen or Baby Ewnwa, Ik , Dept. PX-1, Bex 15242, 
Reading-, Parma 69612. 



WDMENt JNTERE^ 



CAWLIHG Lids - save! IFlBlik e*M *33: 60 dfrTCn rwgulv 
^Tpi 01 36 dozen wide-moulh ^06j. HalHasa 5-17. -SrnaJI 
Uda M53i W dozen, 56 Ring sets («m sw* soted. fe.25. 
Sotniaclbn gua-rantwdl Gardsftefi Kitchen, Bex 412PM. 
Farmington, CT 0(«k!j4. 



GOVERNMENT SURPLUS 



NARCCmcSRAJP SECURES amoe Vans Sdeie 
Ai^-lnnfis Million^ Surplus 0png3^ runny 1% 
urigii>al odjtI! Na1ianwidL L Oircclory' — K) 00 

Dispoeel. Bbs 13107-AT Washings, DC 2DG36 



LOANS BY MAIL 



LOANS by Insian! reply Ruih s'anpec add essec 
em-Eic-w MB'-^old. Bok 2030. PiEbardson. TX 75060 



Yt&A5k Maiiercerd-fl SimpH Gjusm^eed Pro- 

gnm (CU-t^rrwft) 1.^10-04^404^ 



FREE MONEY! S306.00G,DM □,veaea V . Grants. Never 

iepsy Detaite Si 0& JsK.te. Bov ®266-P*il77, Semipnoie'. FL 



BORROW &ta,D00 ■avernlght.'' Any purpose. Keep inden- 
ed«ly1 Ftoe Rapdrxl &i*eee^ Ra^reh, Bdx 1#73^AT, 
lndm-idpPl^. SN 45219 



VtULMAETEnCARDE Ofick PbreanaiVuvcw Lgm! 

Hefypjd ?l®®whnre7 Yfrilw^ NmkwHl Ftnanpft, Bpk 3S756FN B 

Ridhffl&hd, VA 23235 



MONEY f robiama? F ree Dock deecMwa L«na. Caab. 
Gowmme?ntGrarwHLOthi!viMh*FJts. arai^gbie td indlrtitoaH 
W-rite' AiKciMn, &QM S^A* i 0rooKlyn t York Ilg35 



BORROW 4500 - 540.000 on Signature' 97k Ellgibael Arty 

p4M|»*e1 Free AsspsicaEion United, fica Dmmey, CA 

90242. 



NEED MONEY T Cush. Luna, Gmmrwn: Grants. 
r!;gihln-r-yi r.vmlig^liDn KPA. Bus ^UPTtlM, Jjmeapur", 
New Ydsk 11947 



borrow SiOO.Wd- OVERNIGHT Ad«oP. Gtmntwd 
flU5h SASI Fi^npng, ©g* 3m W^ikrst, TX WW 



BORROW 15DO-S4g.00O’ ' Owennighr On agnaEieT'. Keep 
tmte4!nilely r Actran 3680 W-iWiir^. Los A^iag, CA 

9®ifl 



CASH GRANTS FOR SMALL BUSINESS, To start v 
EfVpand you? bus^T^JfS Fr^ dtteil-; Ralph McGdl, 2^ M 
■ r H. tr A V? F: Dublh. MM 55605 



"LOANS By Masl" Nte^ Cash? GovePdfTtefil Gimn^ - Hg 
invbatigailons - Uwms Avai-abk! To Everyone: Crfcdit Bank. 
flax *039 HCF, FterkSide SfU.. Fenest H4ls. NY. 11 575 



(Continued ortnflptppge |- 



LOANS BY MAIL 

SIGNATURE LiBrtfi CdrtTidemidl Tr«A«»£lh0flt Handle 
By Mail $EKJ S3 DO LEASE SW FWtCHtSon*. K»1 0 
UkiM Df.. &t«. MOft Lfrftuna HiH* CA 92653 



WANT VISA*? MASTERCARD*? Tired t* being domed! 
Get preliminary telephone aacrcu-ai in s^omKa! Pqq j L'edit 
now accepted I Coil BanKCard Servboeii now 1 Toi. Fn?e- 2a 
Hours. 



BORROW Cflih fast! 24-Hour Rm^r-se' Wrlfef : NRDPA 
Box 2440. Mid and M : 4864V 



MONEY PROBLEMS? Guaranteed 'eauhs 1 Ineiart reply. 
Details (LOO. C i J Waf*oe!in^ Dept P 432 Washington 
Slreel. W&ynQurh, MA QE1BS 617-337-4425-. 



VISA/MASTERCARDI Guanante^d. P-wjr Credit"* No prob- 
lem Order (Now* in &5. Sacijnty Creda. Oept PMl 1 1 1 B 
Oakway Cl.. Nathyii*. TN 3*214 



DfVOflCE 



ww*»rt ncwnaiicfl tim mchs moms 

ASSOCIATION iTfifri (lyona*. Foreaf La*;*. *4N 5*&2£ 



PERSONAL 



BORROW S5.HO]. Hu Credit Of EmpteymfifVl Headed 24 
HRs. call (7D^ 763-9299 



BECOME A CARD CARRYING ATHEIST, OCT AILS; BOX 
(M, SOMERSET, HA. «T56 



REMAIUNG SERVICE 



TRUSTWORTHY torwardmg Stamped remaMs itflO. 
Dam&rsd-H . Bos 1 29A, Caddd . Texas 7b02s. 



FREE Remakes Let Agento Heeded PS.SeK 29^, San 
Antonio. lexa® 76 22V 



UNLISTED ADO RE 3$ Dfeasreel Hid confMenbiBi. Ren. ill 
*Utft Sing la. Mill ForwanMng Service. 8G5Q S. Miln, 
Hwslw. Texas 77025 



CONFIDENTIAL MaH FLHHiiv.rx; Forwarding Mail Drnp 

Dok 6QBKBPM, Orly.-’Oij PL 32S60 



CONFIDENTIAL denied Forwarding Addreaa Remails 
$1 4ft. MS. Box 31 5i 1 . Phoenix AZ a 50*6 



YOON PERSONAL OVERSEAS ADDRESS. Marxian. 
5ui1e 807, 36 Soi Langsudn, Btug^uk lMC Thailand 



NH STREET Add.'eu;. Rc-till ling Forwarding. De-laito 
SASH ft Of. ^irundatikj Mining* 57 SuuK-. R wnv Bedard. 
HH 03102. 



SECURITY, GofllktwitsaJPy Dalails. Consume? 
WarertWUM, 8333 Pac m #'506. SH&CfctOTC. C* 95307 



HE MAILS S'* CO Mtortlhlv Service S?flO. frank Bo- *5161 

L\m Rmft, Art teh 



FREE Detelsi Until Shopoe. m East WO South, Salt 
Lift* Oty. LFT 641 11 



WANTED M JSCELLANEOUS 



BUYING- Tungsten Carbide, Tejtgsten, Molybdenum, Sil- 
ver $otder, 5*Ne? Cofilaciis, Dotel PktHfuoi atft-3?l-£ftl4 
Om 2SS-S3P-B333 colled 



GOUL Stiver, UiamwiFi, Merc wy. Tantalum Samples 
Evaftjstad Fn». Ore As&eytng Service. Cali WnoteaJe 
Ternml Tall Free: 14OD«1M0 i0. 



SCRAP SILVER CONTACTS, FOWL LIFT OONTACm Sil- 
■-nr Sokfer Sterling. Gold Pialwf Fto^wrt L^rcaak, 657 
WVftM SI.. Elinbtfh. HJ %?m 



perfect knowledge 



SURVIVE undm Unlver«|l l«rw into Mehtewwyfn a? GndM- 
Bd ^CREATOR'S original UEASUflES, -ml^ranng TOTAL 
-I'HliwIedyt rci unlimited tree ENERGY: munadiO gravily 
inctton-lme VtHICULES-, lr*4*nrl it AIWA Do 

n& write tosl prow yourwl t ATASw. ^SO&Nculh 

YVtela^o. Tmm TS5« 



HEARING AIDS 



HUQE SAVINGS ElinwnEe Osalef Martupa. Free Trial. 
Batteries Wic?-™ie Tefrn* Arrangad ^iH Toll £ me l-Stft- 
K3’l3t2. Or WVtfir Uk^PMC, Ro^*ord, it, SlnQ 



FREE HEARING AID CATALOG' Rare -■■? by nail Wnt« 

' "Mdfw^avHtfl " B53DPM-7 Langdon. &u|jul™dn Cali^Omia 

ai3*a 



SCIENCE A CHEMISTRY 



ANATOMICAL CHARTS, HO DELS, SKEUETDNS, S-1 CD 
Crtflksg CltAlfYS, 7174 Norm Oark, CniGago, IL B3B36 



FREE SCIENTIFIC SUPFUES AND CHE»C*4- CATA, 

LOGS. R J.M t.»t3or#jories. inc pmmU its MMAl tAUttegs 
COdiMnlng «tqaa|?ft5 igfcrolory equisn^n?. Auppliti. -fh^itii- 
wla a complete nn-e of specialty "aboiatorY glas^warr?. 
Wrte^w^ipryaurFSEE cMitoga AJ M. Labpraio™ pi). 
Bo* 699. Sallee, CA S2D71 



LtBOflATOftY CHEMICALS, GLASSWARE - APPARA- 
TUS, estaJblisfied I9M - Cataloa SI Oft HAGENQW 
LABOR ATQfllEflt 13K WAshlngtcn. MAUTOWDC, 
W1SCONSW ShS^O 



FORMULAS^ PLAN£ J ETC 



MONEYMAKING CHEMICAL PRODUCT FORMULAS I 
SOLD SEPARATELY - BUY ANY AMOUNT! CATALOG 
USTINC THOUSANDS ONLY iMO (FtEFUNDASLE) GWA7 
Bok IB. Brookfield, Wit. SMSKHB 



ENGIIEERIHG Cunwrsidn F4£t$ra H.00 Rodky Harrri 
315 Spring, Hays villa. Kin&n fi7M 



SPECIAL SERVICES 



WFORMATKlff On anyShing f«guae^« ftaseat-cn 
Sped^iats, 80-15 Waodartte, WoodahJe York. 11377. 



PERSONALIZED neme ind address stanpl. V Mining 
ProhJHional. nj-jrehle £|jJAflANTl ED. fc0U pprl 
Stengrtnrflft. fex >CH„ Wnrris, I I -6D480 



WCROOOT IdaflAllicasiori m-ade fa? you Protest 

anything Almost kwialble. W^leiot lnlo. Mltol. Inc., P.0. Box 
S738. Lake Cfwie-E. la 7G6Q6 



HEALTH, VTTAJWNS 



PSORIASIS 51u*fcr(]nr D1»edr^4d7 W-ilc d nr ftee \mptit- 
lai-.l Infurnial LT-'tial in htlping ItiuuMiida. Pt^JCdJ, PO. BOX 
761t7RM. OrUh Tk 7?^ 



HOW I BEAT HEART ATTACK 
FREE pow&fM secrets. -Cleansed my scenes Frad et 
'em ssion From heeH attack. P locked arteree, chKi &. arm 
Pirn, rtt^r write Huari-15, Box 3256, Ausdn, TX 76764. 



WORK CLOTHING 



Q5K B'Sooh #o?k eSffthes tHillmdloital Free GaLatog;. 
Depot. Oeqri. PC. Sullivan. llkrrol&6l65i 



GARDENING & LAWN CARE 



AUTOMATIC SPftWKiJER SYSTEM, &i:h eow lor undv 
UH) . tsing itre Poses end s^nnkit»¥ you alTeefty owr. 
Complete So IrtYw c^lTiKlions- diagrams, ind nj^riipL- 

llrt. Send ROD 1e 1 A L EJitorprtoitf:, fc* ii#S044, CdnSr^t 
Slellpfi *30 Den ret, Colorado B02D9 



FLOWERS, PLANTS A NDRSERV 
SUPPLIES 



FRESH AND SMC FLOWER aminging marhi « ¥ yi $4.00 
Karttn ftott. 110PM LviNt, Fremont, CA W39 



HECIP£S r CQQKIIMG r ETC- 



JUST COO ft COOKIE COiLECTDN $3 CJ| Eivlerprises, 
POD 15, East Oilaia Madte 04431 



TWO COOL, RE^IESi*MC. tCRUHPTMHIS DESSERT'S 
W-W Part DlMribvtorS- PO &d* 44&. WrtaXL Hk^. 

CuluraJu 80033. 



SINGAPORE LADY she re favsrila luffienliD QriwMal 
ncc.^. $3.00 LEASE. P 0 Bo* 4^2. Culver City 90231 



LOVE PASTA? HERE'S SHEER DELIGHT FOR 53.&D 20 
DEUCIOU6 FAST A NECKS," P.O, BOX 343, 

Ml DDL et -Own, Pa itqs? 



DELJCKMJS Kihtod tuptow^n wm BM-«immlfc, P.C 
BOX 43Q06. Upper MonLdair. HJ. 07043 



CATCH THE CRAVE; o*d Inmity tPO^t nncipp, tailing 
d^n'.iw.iCaiuri Crawt»iMh. send?2C0 Rl-13, Bdx534F, Luka 
Chatlee. IA7D611 



SUPERB CHICKEN CURRY Rucipe wflh Cgrty Ptjwy»r 
$5.00. Annie. 7124, S^rsmwip, CNiF^ni* 95626 



PHAUHt FAMOUS RECIPE, Ea&y. cfelteioue. SftS£i24B 
086 W Grenada Terrace, Maeen. diA 31 2ft6. 



"BEER BREAD RECIPE!" S? D0-5A5E CaftWfly C^ufHry 
Pn?&E.. P.o. fiok ilF'M?, Conway. MO 85832-0004 



COUNTRY EPICURE! 22 ixnetnMipnjU Peasarie Enin^N 
Simpfe 3 txjottc! Oelit£KJu&! iS.DO. ihosedale Ffefllures, Bex 
1^1 5PM Stolen istand, NY iflSH 



aCALOWEfil Hwieflty SARSFYUNG c^cctole demm 
Three rec».i:«, $1.00, SASH. Mlr^iE Harpe- 4$8 Si:-.n 
Statel N.E , WAShT^JIQfl. DC 20OC? 



SUGAR FREE ICE ChEAM- Tan Ongmai All Hi 

FtoLeln, Fruit and More! $2.iXi: Tfade Otstount, Eon 3150J. 
Palm Beach Carder-si, FToride 3341-^ 



MEXICAN T BTiaie racipe, team ;o make dolideu^ $3 
sash, M.O., SAS£. Tsima^fl, Box 1303S? 1 , B^mingham. AL 
35213 



QUICK, NATURAL NUTRtTIOU& Rfrcipes. By Mwlhrr 04 
Fnjhi $200 HdfclntdtL ncjie 3. Bex 755. Newien. Norm 
Catnltoe 2fi656 



SPICY aalton Lteety Sfvaghcfly^asaa Sauce Plysj an; ea?y, 
c^e«Ry rVnee^le fJecadence pudding nrdpo Atoo a 
•cluiaaate^ vemion c-1 twin SASE S24ft Del gt|g PO 
7144, VYA ^201 



1 SWEET TOOTH ' RECIPES FROM MOM AM3 GRAWHA 

- SOME FROM 1*34. Owr 60 sfldtoev Svxl $44ft GARLE. 
Sex B61-KFPMTF, Phoanix. AnetHm 650®. 



AUSTRALIAN L^tfk rgi. 25 Umtj J4i Rec^ea, $4. AU5CAH. 
PO BOi 8014, Bllirte, WA 3623G 



HOMEMADE Barpt^ Seupfl Rr^lpr*, Send B.0D TO' 
Fatkn. 10146 EwWig. ChiCAftO. Ilf 60S' 7 



CHEESEBURGER FIE Dad Kids Faiwrlla Send Si 00 
Beeves. 1422 14Eh Sc. E , fttedenkm f L SsSftfl 



INDIAN FRY BREAD, W.^ ywr o^n. Recipe Sf«4 » 00 
SASE; CARLE, Doe ftfi-29-PM7, PhwfniT, Anixttm 6506D. 



SCRIPTURE sake Plus naie mow. $3.0(3. ’TSeod 
CcnAIng", ©ok 2*3 Cnaumcnl, Yojk s3ftz$ 



POPCORN LOVERS dNItk)!^ Ohip^* pWdrm m 
Name Kii friirtna spp^ximetely 21 515.K + $3.50 

poslagel-andl >-g EJ Dee Entt'-pliim. Depl Q587, 343 
5emerael Drwe, ^ireamwoed IL 60107. 



RICH and Famoa* Casanova Cheesecake and Iwd oL8ar 
wonders 1S-.O0. Hhj?i. 2 ©toot Weal AK&(M£iS, tofonta, 
Canada M*W 3£2 



46 DELOQUS ZUCCNM fiECIPCB. Appmiiciwx la Q*tr 
xerto 54-00 Kxp E^Mpriw*. P-Q tit* 176. H*wtt, Taxi*. 
71^43-0176 



CMEF Owen's Cc^ Book With FrHfnds St S i 00 PIN- 
Lpwtor, T6 Wxatoy Am . Allanftc Highlands. NJ. &7?18 



SOUTHERN RECIPES, 5 or The Best. S&H3 £3.00 Id. JAfl 
FabMshing. F.O. Bex 2SO. S.C. 29304 



BREAD BOOKLET 75 RECIPES Pig* Sdpntough Slart^ 
16.00 Plus 90fi Postage and Handling To- Sums, 309 SlE. 
3rel, itowifi, m ^33 



OLD ENGLISH family drink*. Three retipef. Wi-ilea^yna 
in^redieato. Includes TRADnONAL GINGER BEER PLANT. 
$40& OawBwarlFi Press Jnc., Rax 170^ Alexandria, Omario. 
Can«H K0C 1AO 



WINEMAKING, BEEITMAKVNG^ ETC. 



Catelog. Yeasl Equipment Cortinental. Sox 166 PM 

CaaeBHwrry. Ft 3OT7 



NUKE □LFAJJTY SEER, Wine. Tnx Culdlug Ruul A V ne. 
BOX 305l PM Westocn MA 02790. 



WlHEMAKERS^Ceermake^ rtee CaieSeg Law Prices 
frm Recioea Ceilor-M. bes 33525. Seattle WA 96133 



WANENAAKERS — BEEHMAKEHS: FREE ILLUSTRATED 
CATALOG OF SUPPLIES. SIMPLEX, BOA T147WL 
MINNEAPOLIS, MINNESOTA 5541f 



iMHEMAKER^-BEERHAKEnS - Fn» C^elog Fast 

Sirvtoe Large SolJKhon: Kfflus 

infcipmnQnm, MUppuuri &40I3 



BEEBMAKEF15 DHLYI FREE OiLnJug huwsltlt^ 
Wiliam's. Box Z!S5riV7, San Laandrav CA S«4577 



BEERHAKING - WINEMAKING ClMfcg LflwWt PriCifS 
BEERCiEAR, Bax 250B3N. Lmelng. MlCtllgen 46909 



W1HE-BEER MAKING DAJ En-rrpnsn:;, 1645 

Baulh imh. SpnngFit-s lllmuri. 62703 



BURGLAA ALARMS £ HOME 
PR O TECTION 



BURGLAR A^rms fcx and ea* Free brachure 
1reflipi>n*iwiJ, Guorenh^d. Tgrry £ -Comp»nY. Bax 544. 
Tufcrfto. MS :W42 



INSTALL A PROFESSIONAL ALARM SYSTEM In youl 
fMynpnr ^vTsmew in tv&ure SUPERVISED WIRELESS SYS- 
TEM. leot $4 ynaj» CMkoufiI price*. National 

Monitoring fa-amble. £3 00 to- -nto-m^ion VWING, Btto 
2*14. Lofishurg. Ya 22075 



POPUlAft MECHANICS * JULY I9B7 171 




TIME MACHINE 




75 TEARS AGO: Jury 1912 



After The Titanic 

The shocking loss of the 
While Star Line's Titanic 
sparked some interesting irv- 
novations to avert future 
tragedies at sea. PM’s cover 
subject was the collapsible 
lifeboat, a lightweight, easi- 
ly stowed alternative to no 
Lifeboat at all. Completely 
enclosed lifeboats were also 
being planned to prelect sur- 
vivors from exposure. But 
perhaps the most ambitious 
suggestion involved a water- 
tight detachable ship's com- 
partment r light. As envi- 
sioned, the entire upper 
works of a doomed ship's af- 




SJnklng solution, a breakaway 
Stern itrlinn. 



tor sectiun would break 
away when disaster struck. 
Passengers would crowd 
tnlEi the foul ail and the crew 




50 YEARS AGO; July 1937 



Mid-Oceanic Port 

Nonstop, transatlantic flight 
was still u distant dream in 
1937, so PM proposed a mkh 
ocean port for airliners, am- 
phibs and passengers ships. 
The Heiwr Seadrome, as en- 
visioned, was a U-shaped 
floating transportation facili- 
ty that included u 20GG -ft. 
tank for seaplanes, a 20GO-PL 
strip for land-based aircraft, 
and docking facilities for 
Queen Mary-class liners 
Pontooiift Hubmergtd 150 A*, 
below the surface would sup- 
ply the necessary buoyancy 
to support the scheme, and 
wind-driven electric genera- 



The steam Iron gcti a ii an. 

tors would power suhseu 
propeller systems no Sea- 
drome faced the wind. 



would release the escape pod 
from the sinking hull. 

AfJ-WheeJ Steering 

The recently revived con- 
cept first appeared in 1912 
on an 8- wheel motor truck. 
Each wheel had an indepen- 
dent electric motor, powered 
by an internal-combustion 
generator fueled by gaso- 
line, fn theory, these drive 
motors were to be attached 
to each wheel, eliminating 
drivetrnin components like 
universal joint and differen- 
tial The rear wheels turned 
uUt automatically when the I 
front wheels turned in. 



Way Back When 

A half-century ago, PM re- 
ported on the invention of an 
iron that steam -dampened 
clothes at the press of a but- 
ton. Like the radio and TV, 
this simple device found its 
way into practically every 
American home. 

Telemetiy Based 

Scientists at the Bartol Re- 
search Foundation had per- 
fected a radio transmitter 
that, when carried aloft by 
four small bn.) loon a. sent 
back to ground personnel a 
short-wave radio signal indi- 
cating altitude. 



6 »! 




i— - 



Our underwater frontier. 



25 YEARS AGO: luly 1962 



An SST Is Born 

Meanwhile, aerodynamirisUs 
in France, not content with 
subsonic passe nger 
flight, were beginning 
initial development of 
what eventually became 
the Concorde, Originally 
conceived by the French 
government as the Super 




Beneath The Sea 

Scuba equipment, was well- 
established in underwater 
exploration 25 years ago. 
But innovators didn't stop 
trying to develop new ways 
to exploit our underwater 
resources or discover trea- 
sure, PM presented several 
tools for underwater explor- 
ers, including the first tele- 
vision cameras, electric pro- 
pulsion units, towed diving 
plants ami hydrostatic 
dredging units. Perhaps 
most intriguing was a hand- 
held, underwater sonar with 
earphones that spotted ob- 
jects over Ian yards away. 



Caravelle, the aircraft would 
fly at Mach 2,2 close to 
50,000 fl. high, giving LOO 
passengers? a SBOO-mile 
range. The PM vision be- 
came a reality, and now the 
Concorde boasts daily trans- 
atlantic service by British 
Airways and Air Franco, 



Gen«b of the Concorde. 

A TV Forerunner 

A 4- wheel, balloon-tire utili- 
ty vehicle. Desert Rat, with 
a 1-lunger engine, carried 
people and equipment 20 
mph on rough terrain. fM 
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“WITH BASIS LIKE THESE 
$7 BACK IS ICING ON THE 



Test Pilot Chuck Yeager 



L W I These days, AC-Delcos sweetening the pot with more than 

I top-notch parts. We're offering up to $7 in rebates. 

May 17, 1987, through July 18, 1987, get $1 .50 apiece back 
on AC air filters (limit 2). $1,00 aptece back on AC oil filters (limit 2), And 25c apiece 
back on AC spark plugs (limit 8). 

Your rehate requests must reach us by August 31 . 1987. So 
see your AC-Delco retailer for coupons and details. To find 
your nearest retailer, call me toll-free at 1-800 -AC-DELCO. 

Keep in mind, a deal like this doesn't come around too 
often. So if you maintain your car yourself. I’d suggest you 
get over to your AC-Delco retailer today. 



Slav ahead of trouble 
with AC-Delco. 



■-,[ NE UAL MOIOflS CORPORATION 
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